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Overview 
RisifiTS ml two i!fp9* •t r^ttttrtii art 
r«««r4*<l in in* tiMtit; P taM dotit with Hm tinipcatUiua 
9t AiiMr •••d • l i t and Pwt^a liliittiraU* Hi* Af 
lotVAACtUU (LTA) in syiitNtsixiAg ii«w fatty dwrivatlvtt. 
Pm% Otm 
With • vi««r to •xpXor* by «li«iit«l tcarotniiiQ tli* 
oils««(l fMit«iti«X of forost fioto» fow olio ttm mild tpocios 
havo boon oxMiiiiod for ^o i r 9^ 000 fatty acid profila* 
fctMliiirtH l i i i g i l t 
Fivo ioffMiinoiia aood oiia liaro Innm anaiytod ky 
vatiova ilUMa%t«va^it aM apaatMatapia taalMiiqiiiaa* Maat of 
tteaaa aaatf aiia ara r i ^ la iam ahaiii fatty aaitfat tha 
•aiiwimalials atida ara yalativaly in Ummt mmmU Falaiitia 
(I«iO)t • lalt ( I t i l ) aiMl ( I t i t ) MMMa ata a l l famitf 
aa a Mja t aaiiatitaaiit af ilffivaiit ipaalaa* ^alaitia aai4 ia 
tlia M l w •••pimiit (34«M in mm apaaiaa aaiwya* t Sun l i 
i l t j i atid haa liaa« tmmi im apgwaaiaiiia aMimt 
(a8«tK) ill ivimli imaukm ^^ Llaalaia aai4 ia uta* 
HMy tHa iaai ai l aanatitaaiit iaiiiitf in tpraataat ptapattiana 
la tHa aiifiaapania. Naaanrar i » ^ ptaaaKt airaaMlin i t ia tiia 
I I I t 
m»$mt mmmmt •f «iiiy tMw tuiwr^tf t ^mm^m^^ 
(at«tK} and mamOldm (SO*M, UMli l l l t (IttS) 
HM feM ftiiiMi 111 tlfiilfleMit <|it«itltl#t In ail ip«tl«9 
•MliMii aiUdft •••ndaff^ It wUh arMtHltfU (20t0,a9»() 
Mid wli«r« •• Mfitalnt It •• mcoikI mJav CMitiltttwit 
im). 
B. ukmmMJMLSJil. 
jSfcSllBijtiEfc •••li • l i tvmA to «ont«lii 
tyclepmpmltf and •p«xy fatty aeldt along with utual fatty 
atlda* CEC analyala af tllvar nltrata-natiianal traatad nan* 
aayfanatad frattlan thowad ttia praaanca af atcraulle (9*2^} 
and naJLvalle atlda* Qiaractarltatlan tialng apaatraaaaplc 
and ehanlcal natliodat aliowad ttiat tha axyfanatad fvaatlan la 
laad af vamalla aald (4»4>c)* 
Part fna 
In mia ptatt tlia axIdaUva t« la nf LTA In Intradaa-
ln« anlMtltttanta at anlattad at apaalfit j^ l t lana In lant* 
tliain iinpiMnia fevinfa Inia faana a aliallanflnv a»aa nf raaanrali 
an datlvatltatlan af fattf aiiNtvataa* 
^ QMiiiitff 9rtMntiiB If mmai i iB mnMi m nitrtwr mw 
A mUUpa upptnaaii ta ayn^aala nf Ut»«hfdratean(lMr) 
datlvatlvna la affarad toy LTA nxldatlan nf iant rtiain liy«m«y 
t Hi f 
•iHiwiimi* THF msf inr 
r#««ti«ii LTA with l«iKhfli«lii alfttiioi (1«) «iid Hy^ty fattr 
(Itoft) til ¥«rioit« mJlvmU Ciiiui«M«t OMF 
Mao). 
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R3 « 3«} CHjCCKj)^ Mid/«r 3<i| ai3(C}i2)|4*. 
Prwuii l ft i f f itiiffr<«hilii Hiltf1l»ffft 
S«v«r«l fatty tlil««tli«rt {S«>ii) h w h—n pt9pta:9d 
and «ti^Jttt«<l to LTA trM«i«ntt tlia r m l t t af wliich adit ta 
tha Imawlatftia af aiilfiivatad fatty aaid alia»latry. 
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Overview 
RESULTS two tyi>«t m^lvf^imf mp% 
r t m t M in tiMi th««i§j P i M d«aJLi w i^ th* tOMptttitionai 
•tii4l*t of aiaor s^od oilt and f>«rV2 llittttraWt th* u— of 
laiNi tatraataUta (LTA) JUi ttm^atitiiio naw fatty ilar&vatlvat* 
Part Ofia 
witii a viaw to axplart ^ eliMieal tcraanisg 
ailaaad i»etintiai of fojratt floirat fa«f oils fron wild tpacias 
hava boon axaainad fov ^a i r gxota fatty aeid profila* 
A* lntWlBlt^H 
Fiva iaginiiiiaya toad eila hava toaan analyiad by 
variant alumato^raptiie Mid tpaatroaaoiyia tachiii<|ttaa« Matt of 
thaaa aaad oils ara riah In loii9»^aiA (>0^4) fatty aaidtf tHa 
•adiii»»^aiii aaida ara xaiativaly in lowiav laoiaiit* Patoitic 
(i«iO}« oiaia U M ) and iiiioloia ( lti2) Mida ara ail found 
aa a aajor aonatituant of difforant spaeiaa* Palaitia aaid i t 
tha aajor ^mpmmt in ono tpaaiaa tmirayad t ^ f a l ^ 
^^ai^f. Oiaia aaid hat iNmi found in ai»i»totiabia Mount 
(2t*29() in i^aaai^ t ^ v i ^ i ^ aaad oil* Linoioic aaid it pvo-» 
teatoiy ^ aaod oU aonatituant faund in ^taatoat proportiona 
in tlia anffiotpamaft Howovtr in tlio proaant aaraaning i t i t tha 
i i l t 
mpontnt of mly im t|i«ti»t tarvtyod i frntmia— 
(37.S9C} mm! ^M^d^ (90»9X)« tiMlinlc (i8t3) atU 
li«« bwm in tl^nifiatfit qiMfit&tlet in ail flit «p«ti«t 
•itiaiii«4 h9fm Eatad^ f •emdw^^ is rich in ioraciiidlc (20i0,39?«) 
i#i«rt at £• «aiita&ii« It •• taceiKi Mjor eontUtutnt 
^l i taahya ipfaifiiia taad oil w«t fotmd to contain 
oyoloproponoid and apoxy fatty aelda aloa^ wiHi taatiaX fatty 
aelda* OLC anaiyals of ailvar nltratoHBothanoi troatod Ron-
oxygonatod fraatlon ahowod tlia furaaoneo of atoreuiic 
and aalvalie (5«2>£) aclda« Oiaractarlxation ualn^ apocti-oatopic 
and chaslcal aathodat aliowod that tlia oxyganatod fraction la 
caa«»oaod of varnoile acid 
Part Two 
In tliia part tha oxidativo rolo of LTA in introdiio* 
ing aotoatltuanta at aoloctod or apaclfic poaittona in ionfp* 
oliaiii ooapomida lMrlii«a into fooia a choilaaifiAg aroa of roaaarch 
on davivatitation of fatty aiibatratoa« 
A iHiiquo approooh to ayntlioaia of totrahy«^ofliraii(tHF) 
dorivatlvoa ia offorod hf LTA oxidation of ion^-^ain tiydroxy 
t i l l I 
CMpviiiMit* 7h090 THF d«rivaUv«i CS««lift) 
rMCtlofi of tTA with l<Mi9-i«li«iii 9tl99h9l (Ift) «iKt liy^exy fatty 
esters (ib»t) In pr«Mfiic« of varSout soivaiitt C6«fixMi»» mr and 
OMSO), 
^tfHOT * I 
B pi • R* 
OK 
whart t 
1«» II • CKjCCH^)^^-
11^1 n m CH^ 
U | R • CHjCCHj)^^. 
2ai a « 
2ll| a m CH^ 
2«| R • 
c^u^.mVi^ mm'"* a B* 
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, B • • -H 
, ri« • -(CH2)g»C00CH3 
> a» • -CC30CH3 
a« • • H 
•COOCH3 
f 
. a* 
QrtmnYt 9iriilitUftn tf ^iwimit^HrtW ru iy Ailtft 
SiiMtitiitad famation by LTA ia a nan 
app»aaah In praparing allphatle ayaila ^mpmrndt* Ttiaaa 
laatanaa (4afa) vara pvaparad ftra» tHa tmaatiiratad fatty aalda 
(Jatto) kf p j f i m g ^ haatliMi ndth l.TA»aaatlc acid aalutian, 
Baaldat laatanltatlan atli«r pradaeta ilka diaaatata (4I») and 
•athyl aaatata addaata (4atd} ara alaa fmrm d^* (UmiattaUy tlia 
1 I 
c»^*»iiiit«tiir«t4Kl tytiMt (3c»d} w«rt cyclowirifdrldat^d (4h) 
•ioiiQ with 4t««rlMftiiyi«tloii (4f} and •ubtUlMUofi (4«)« 
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OAc OAt QAtt 
4f 49 411 
wh©r» t 
H3 « 3e| CHgtCHjj)^ ^ MM^or 9<tt CH^CCHg),^-* 
Pytgjfttjtftfi ?f lim^^tiiln TliHff^fyt 
3«v«r«l fatty thie«tli#jrt li«V9 b««n pr«f>ar«<t 
Mid sulyjcct^d to LTA tr««tt«ntt tlt« r#ty|t« of v^ioh odd to 
tlio knowlodgo of tulfurotod fotty oeld ohMiittry* 
O^ • CM * fij^  
So 
A3 • CH » CH • R^ 
OH I I 
SN 
* R j CH-|-CR • R^ 
S OH 
I I Ml 
t Vi I 
^mtm t 
H^ « «(CH2)g»CX)<m| * -'(CH J^^ QOOK 
^iBwrlitWwi wiHt MIftBYitUftti i f fitlY ThtotHiffirt 
An elegant application of LTA hat iNitii fouiKt In 
•totainifig tHifoii* (5f) and diaart (5d«a) froai Ian9»«haln 
tiiloatliara CSa»b). 
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Introduction 
INDIAt Ilk* otlivr p«trol«iMK»iaportliHi •coiiMii*** 
h«t CAitCMitraiing its •ffortt for tlis l«et iO y««rt m 
augmenting foreign •xchong* eamlngt to pay for mounting 
patrolKitRi Ijiiportt and •xpiotifif naw anargy aeurcaa* Ditring 
1979*00 and l,9iKW8li tha eountry had to lapart el»aa to a 
•il l ion tonnaa of adibla oila pair annun valuad at lit*600 
croraa* Haxt to patrolauait ttia two sajor itaaia of laport 
ara adlbla olia and fartilix«ra» Tha praaaura on nmv^ adiliJia 
oil8« hewavas hat toaon graatly raiiavad dua to tha ineraaaing 
uaa of noil*traditional and niiior oila* 
Tha vital rola of oila and fata in hwian haalth ia 
too woll»docuoantad to ba ignorad« aapacially givan tha v«ry 
oo»oum>tion lavola in thia country* Eaaantial fatty 
aoida fron oila and fata oonatituta saiteanaa of Hying «olla« 
Thay ar«» uaad by tha body to aoko proataglandina* iaportont 
•otabolitoa involvod in rogiilating tha mtoolaa and tho brain* 
Tho naturally ooourring iiajor fatty aoida ara a 
varaatila group of thaMieala that play a vital rolo in oloo* 
ohoHieal iiiduatry* In rooant yoara tha production and utili* 
ration of fatty aoido havo grown both in aixo and divaaraity* 
Today fatty aoida find thoir way into a variaty of iiiduatriaa 
and flwat of tham ara aainly through dorivatixation* Efforta 
I 2 t 
ar* nmt mmh U tli« uUlii«tl« i i 
ftm # i i « mmI fats sulittitKit* 
for fi«t»MMnl««i*« On* of th* soti MCiUiiff py«p«rtUt 
fAtty a^id teivtiivtt It th«ir int^cUaldtl and tmtimiexotUl 
activity* 
In rt«ent yaara nvw and intaratUng uftutual fatty 
aeida praaant In hifh coRcantratian of car tain ail a ara 
Iiaiii9 aaplaitad for comiareiai uaa* Most raeant axaapia ia 
tha axploitation of Jojoba oil obtainad from a daaart ahrub 
(SStottlSllll chinaiioia) whieh Haa now attainad ^ a atutua of 
a Msmareial c»rep« Thia provid^a an opportunity for dariv*-
tixation and Modification of naturally oeeurring aeida for 
poaaibla induatrial latiliiation* 
Moping in viav tha rola of fata and fatty aaidat 
th« praaant work waa undartakan (a) to carry out eoMpoai* 
tional atudiaa on wild aaad oiia and (b) to ayntliaaiza naw 
fatty darivativaa tmm naturally oacurrino laajor fatty aeida* 
Part One 
Minor 
Seed 
Oil 
Screening 
Theoretical 
t 3 t 
Th« cwamon fatty acids of plant origin contain ev»n 
niBaber of cartoon atoni (4*24) In atrai^ht chain with a tanai-
nal carboxyl groupf which may b^ fully aaturatad or unsatura-
ted* Qvar 5'M fatty acids hava baan discovarad and the nui!ib<>r 
is incrtaainq r^idly, of thasa most cooDnonly occurring acids 
ara t lauricy palraitic» oleict staaric* iinolaic» linolanic« 
erucic and oyristic* inuring tha past dacada an imposing numbar 
of naw and noval fatty acids hava be«»n discoverad possassing 
structural faaturas quita unusual according to our aarlier con-
cept* haviawm daalint? with natural fatty acids hava baan 
1 2 publishad ' from tima to tina* 
Actvancea in tha raathods for lipid analysis hava bean 
rasiarkablat particularly over tha last dacada* fimong tha tach* 
niquas of valua in tha aneilysis of oils ara TtC« GLL, colunm 
chroaatographyt KPLCt uraa and thiouraa adduct saparation» 
argantation chroaatography* countar-currant distribution^spactro-
scopic and chasiical matheds* 
Puring tha past faw yaara» thara has baan a graat 
rasurganca of intarast in liquid column chrooiatography (LCC) 
for analytical purposas^^* In racant yaars tha usa of pra-
parativa GLC has fsada it possiblat tha iaolation of pura 
I 4 t 
fractiofit froM • eospivx aixtur»« High pr*tsur« liquid ehtomt^  
tography (^ O'LC) it th» lat«ct Innovation In th« chain of chroma-
tographic taclmiqttaa* Hacantly acholfiald^ haa aaparated fatty 
acid mathyl aataxs by uaing tilvar nltrata-itPLC* Fatty acida 
hava baan aaparatad aa phanyl attara and at 2-naphthyl eatara 
aoipXoying HPLC*'"^ . 
Many spectroscopic mathoda Ilka high raaoiution 
H^ ^^ Q LCM'J^ ^ and GCM i of far many advantagaa for 
tha analytit of unknown fatty acid compounda* 
In addition to tha abova proeaduraf» chraical mathoda 
ganarally InvoXvad ara t catalytic hydroganationt hydroxylationt 
oxidative dagradation» partial hydroganation and partial oxida-
tion* Oiala-Aldar raaction and hydrogan broailda reaction* 
17 
Francia haa racantly raportad tha alkylthiolatlon of unaatura-
tad fatty acida to datamlna tha poaition of doubla bond* 
^fta 9U% ^ifffnwning yiwwii ftttv ^fi^t 
In tha eouraa of ehanical eoMpoaitional atudlaa on 
aaatf oila froa varioua apaciaa of uncultivatad planta* a niMbar 
of unutual acida wara iaolatad and atmcturally charactarIzad* 
Oila containing umitual functional groupt oftan gava unaxpaetad 
raaponaaa to analytical proeadurat in fraguant uaa* To axaan>lify 
1 13 tha analytical raaulta* data ara praaantad ralativa to 
» 
baha^r of oila containing oxyganatad fatty acida» eyclopropana 
I 5 t 
ringty umituai types and positions of unsstuxstioiit differing 
chain I«nath« and sundry combinations of thesa unusuai acids* 
A nuisbar of saad oiit ri^act with hydrogen hroaida 
aceordint^  to tha conditions as prescribed by the Amezican oil 
Chesiists* Society (AOC )^^ ^ to detersiine the oxirane oxygen* 
Barrinof epoxidas» other fatty acids which absorb approximately 
stoichionetric amount of hydrogen bromide, are the o-hydroxy 
conjugated diene grouping and long»chain fatty acids containing 
a cyclopropane ring* The attention of lipid cheiaists has 
recently been attracted by the two types of Hfir-reacting fatty 
acidst apoxy and cyclopropene acids* 
Many plants contain Xong*chain acids with a hydroxyl 
a to a coniugats>d diene grouping in their seed glycerides* 
It was shown that these acida were either trana or ^anf . 
cia in configuration* In general the trans dienols are all 
optically activa and have tha [D] configuration* The two wall 
known conjugated dianol acida are dimorphecolic^^ (9»hydroxy*-
^anf-10. tran^l2«»octadecadienoic) and coriolic^^ (13-hydjroxy-> 
trana»ll*»octadecadienoic) acida* Powell jtX Sk*^ '^  reported 
the cooccurrence of 9»hydroxy«l|j|Q,a*109 sij[»12«octadecadienoic 
I 6 t 
•nd 13-hycltexy-£||r9* Iran—ll'»'0cta<l«cadl»n0lc acids in th» tvcd 
oiX of XTHl^ hamm aptnui (C«ipo«ita#}* 
(b) gp9?nr 
Fpoxy acids havff be»n rifport«d in thip soed oils fron 
more than 60 spf»eits in 12 plant families.V«rnolic acid was thff 
first acid of this cla^ s^ to b« discovarod'' • A C^ ^ honologus of 
varnolic acid (alchornic acid) has racantly b»»n discovarad t»y 
iaeinan and coworkars^^ in the saad oil of Alchornla cordifolia 
(Fuphorbiacaaa)* i^ ith respect to the position of epoxide func-
tioHf thi>r« axe five 9tlD*-epoxy acids» three 12«13<»if)oxy acids 
and one 15fl6**epoxy acid* hec«f>tly the epoxyoleic acid 
(vernolic) has been found in ajBSEft fiEiElSBa^^t jdMlBS. 
acids have been reported, 9.lo-eooxv»trans-'3. £|[f»12«<»octadeca« 
dienoic^^ and 9,10-.epoxyoctadec«12-ynolc^^, In recent past two 
siore epoxy acids (cis-3.4~eooit»-cia»lL»octadecenoic and cis" 
12 .13«»eDox voc tadec«» tr an a«»9»eno ic) have been characterixed froa 
the author's laboratory in the seed oil of Vfffflfff^lf w S m i M S ^ 
•no mssm luaaisa^* respeetivaly. Also y/mmH ^tUtitflfffllff^^'^ 
has been found to be a rich source of vernolic acid. The seed oil 
OnopordiuB^  acanthium was recently analyxed for the presence of 
mono (ep«xy) octadecenoyl diacyltriglyceride which consisted of 
63*1>< oc and 36«97< 3*spoicytriglycerides* 
I 7 t 
Th««« «poxy aeidt can b« coiitid«r«d at oxidation pro-
ducts of known oi«finlc acids* Tha biosynthetic production of 
a ntwly dlscovarad highi^ r honologua of varnolic acid (alchornic} 
is sugg©sti»d^® to b® elth«?r the result from epoxidatlon of C^ g^ 
acids and subsequent chain elongation or from a C^ ^^  acid directly. 
The structure relationship between the epoxy acid and the common 
unsaturated acids poses the question of a more general relation-
2Q 
ship be^een the tm> classes of compounds* Gun stone has pro-> 
posed that the i^oxy acid along with some unsaturated hydroxy 
acidst are int«»r»ediates in the conversion of the oleic acid to 
linoleie acid and hence to the two series of polyunsaturated acids 
with Methylene interrupted and cofijuoated unsaturation* 
Among the naturally occurring cyclic futty acids» the 
cyclopropenoid fatty adds (CPFA) have been found in seed lipids 
of four plant fanilies of the order Malvales (Sterculiaceae* 
Malvaceae* Sosibaceae and Tiliaeeae^)* Both the acids* vir*» 
stereulic and sialvallc often occur together and sometine isay be 
ae€ca^>anied by ssiall sMunts of their dihydro derivatives* During 
seventies AcKnan and Hooper^ ^ encountered an unusual component in 
Eypheirtia lonoans (Sapindaceae) seed oil which they regarded at 
possibly being a C|2*eyclopropeneid acid* Asong the comprehensive 
additions to the literature of CPFA has been those of Madrigal and 
t 8 t 
35 coworkers » According to thm yavonl^ gooiua tc^d oil la un-
utual in boing the f i rtt of tho family Maivae^ao in which tha 
content of atorculic acid waa ol^tarvad to be graatar than that 
of naXvalic acid* Ihla trait haa bean found only in one exanpla 
in the itercuiiaceae titerculia foetida) and one in the aoaba* 
SfflailS allSaa.^^ (ao«b«ceae). ieed oil of £i£hi£& aatiiSlss.^'* 
reported to contain uPVA in addition to the other cooimon fatty 
acida* The recent inveatigation of Bohannon and covvorkera 
diacloaed the pretence of er-hydroxytterculic add to the extent 
of H^^lfffli sSElS6iffiiS?^ oil waa also accounted for 
its CPI-A content in addition to the well known epoxyoleic acid* 
ivecently gnsJjm smssKBa* 
wmmssm^* ^mrnxm ^^ mp^^r^" 
'iQ 
fonaia seed oils were found to contain varying proportions of 
10 
CP¥^ m Augusta and coworkers recently reported the presence of 
CPFA in few species of Adai^ aonia* from our laboratory cyclopro-
penoid fatty acids have been reported in -:iida ^cuta. yhoaibi* 
X f i i l i ^ l i f fH i fUf f^^l ii* SItXiMA* i* 
feyJigitni nfftfctrlfflft^^t MotBA IftHUi^^i njltlnyioY^t H&iftlt* SuMtii 
JMUHm^^i Allbtt tr^lf^iifUi* fffi^iP?Ut 
HWttm nSSOmBlS**** /j^Ultn isoatly malvalea and 
aterculaea* Vickery^^ reported the analyais of various seed 
oils of order Malvalest 3apidalea» r.benalea and Hhannalea* 
Oihydroaterculic acid waa found in anall asMunt in siany apecies 
of Anacardiaceaey Celastraceae* Elacocarpaceaet Malvaceae^ 
3apidaceae» sapotaceae and Sterculiaceae* 
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V»ry l i tt l * infoxaiation is «valltbl« th» 
biotynthvtl* of eyeloprof>«n« fatty acids in plants than of tha 
fonsation of eyeXeprepane fatty acids by bacteria* It is evident 
that there are some siaiiarities between the two systems* 
IviKi theories have been advanced in this regard* vvhen 
dihydrosterculic acid was found with stercuiic and naivalic acids 
in the seed oil of svriacus. i t was proposed that th» biosyn-
thesis of the cyclopropane xinq aight involve the initial foma* 
tion of the analogous cyclopropane compound by addition of a 
single carbon unit to the appropriate olefinic acid and its sub-
49 50 
sequfnt dehydrogenation • Thereafter imith and Bu*Lock iden-
tified octadec-9»ynoic (stearolic) and heptadec-8-ynoic acids as 
ainor cotsponents of seed oil and postulated that the 
cyclopropane ring is formed directly by addition of a unit 
to an acetylenic bond* 
— C=ii» — •• C « C — 
The enperSfliental evidence doea not lend unqualified 
support to either proposal but it is certain that the process 
does involve the addition of a aethylene group to a prefonsed 
loii9»chain fatty acid* 
One other iaportant aapect of the biosynthesis of nai-
valic acid is uncertain* I t sesaa probable that its formation 
involves the a*oxidation of a longer chain acid but it is yet to 
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b« d«tcrmiii«(l ¥rh«th»r this oeeurt to an ol«fini€» «c«tyl«nic or 
eycJloprepAiio pjroeurtor or to storeulic ocld ittoif* 
Th® jya vitro kifivtic «xp#i iaiefits of John ton 
eoworkor toMi to suggott that dlhydrostorculic acid it tho 
•ubatrate for oHOxidatlon though th«y do not complotoly rulo out 
tho oloie acid* Dn tho othor hand» tho ditcovory of .^2-hydroxyo 
atorculic aoidf a po«sit»l« intf»x«#diato in tho proeratf in 
inaionif and alS&El?^ "oiy Saply that o-oxidation occurt 
largoly to atorculic acid viv^. Tho ^t ica l configuration of 
tho hydroxyl group is tho tano as that of other (x»hydroxy acids 
known to be produced by a*oxidation* 
I^ o suggostion has boon mootod about tho procursor for 
storeulynic acid which is unusual in that tho mothylono group is 
attachod to and of a C^ g chain* 
I i l t 
tfftMUffl tnrf 9hirOTtffliftilyn tf ^MIY ptnv 
Th« analytical proeachjrts find unaxpectad 
reaponsa by the aaad oils containing H0r«>raacting fatty acida* 
Thia eoMpiaxity inherent in the analyaia of theae fatty acida 
haa created problems in their detection* isolation'and structure 
detemination* ^^ hen the occurrence of epoxy ox- cyclopropenoid 
acids is suspected in the seed lipidi i t should be examined as 
fully as possible by non^destcuctive techniques* Various prQee-
dures are now so refined that the identity of products can 
satisfactorily be established by these methods* 
(a) 
Thin layer chronatogriH^hy (TLC) is the best technique 
to detect epoxy fatty acids* Qualitatively the conpounda with 
epoxy group are revealed on the TLC plate by picric acid « 
whereas the quantitative detensination is being siade by titra-> 
tion^^ with HSr at 3C* The results are expressed as hydrogen 
bresiide equivalent (HBt) and calculated aa epoxyoleic acid* 
aev«rse<H>hase TLC^ ^ and argentation tLC^^*^^ are alao used to 
separate various isoaers of epoxy fatty acida* 
Due to the iaportMice of epoxy eonpoundat more aensi« 
tive methods have been used for their isolation and atructure 
determination* Ih^ mh and mass spectral techniques are very 
S 12 t 
Auch helpful in ••curtaining th« strutttir* of •poxy •cid* pr«-> 
••nt in an oil* Th» IK wpmctxm of opexy ••t»]r show two charae* 
teristic bands for opoxy funetlon at 840 and 1^6 and 
trana opoxyoctadocanoat^s may also b« discornad from oftch oth«»r 
by the di^crf^et absorption bands at 892 (^ans) and 833 toT^ 
(cia)# rosprctivaly* is also inforsiativo to charactori«» an 
•poxy acid* For th« aoat isonarsv the opoxy protons giv^ a 
signal around T 7*3 (cis epoxida} or 7*5 (trans ^oxid»)« though 
thesa values changa alightiy wh«n apoxida group is near to the 
ester or ««*tnethyl group* The epoxide group exerts a weak 
deshielding influence for the f^ Jig- and the -CHgCOOMe signals when 
the epoxide approaches these groups^^* 
Mass spectrometry is also an excellent tool for the 
atructure determination of long-chain epoxy acids* The inter-
pretation of the mass spectra of epoxy esters is so straight 
forwmra^ that the location of epoxide and double bond^' can be 
confirmed easily* 
OLC haa beifft proved to be a very powerful tmil for the 
detection and eatiaiAtion of epoxy fatty acids* The OLC behavior 
gj* ^nd epoxy eaters is •unmarisad by Ounstone 
fl.^^* The mass spectrometry coupled with gas chromatogram (GDIS) 
also gives a powerful method for the study of epoxy esters* 
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It i « w»ll known that th# CPFA-containing •«•(! oilt 
r«tpond#d to Halpon 9ivin9 red or orange color. 
Cycloproponoid fatty materiala raact slowly with on« 
mel of hydrogon bromidt (HBr) in glacial ac«tic Tho 
atructurts of the reaction products hav# bo#n inv#stigat«d by 
Bailey^^ using IH spectroscopy. The ateehanitai of the reaction 
appears to involve opening of thf> ring at one of the single bond 
62 
with concomitant addition of HBr* Hecently, Feuge al. 
d{»on«trat«d an Improved method for titrating cyclopropene esters 
vAfith HBr at 60-6!IC to just past the end-pointt coolinq to about 
29C und back-titrating with aniline in toluene. 
IH spectra of CPFA showed two distinctive bandsi one 
at 1008-1010 cm*^  which is attributed to the inplane wagging 
vibration of the ring methylene group| the additional weaker band 
at 1852 OB*^  is ascribable to the stretching of ring double bond. 
In the cyclopropene methylene protons were observed at ^ 9.2 
(singlet). 
The quantitation of CPFA appears to be greatly affected 
during operating condition of GLC. Due to high column temperature 
(17o-220C)9 the cyclopropenoid esters readily rearrange or decom-
pose on the column to give spurious peaks. I4ethyl linoleate and 
methyl malvalate are either unresolved or incompletely resolved 
on both non-polar and polar columns. If highly inert supports and 
silicone liquid phase are used* however* successful GLC of the 
t 14 t 
fi«tiv« tsitrt it pottibl*. Vary r^tntly, PawXowtkl aI* 
««parat«d ntthyl iaaXv«X«t« and st«rculat« by high vacuum spirting 
band distillation* i «ch of theso fatty esters has b«en prepared 
coispletcly free of the other* 
lor analytical purposes the eyciopropenoid components 
are suitably modified to the hydrogenated"*^*^, methyl raercaptan^ 
or silvf^r nitrate^^ derivatives prior to their GLC analysis* 
In our laboratory silver nitrate method was found to 
be successful as this isethod apart from giving fine resolution 
of sterculate and malvalate in the Xu chroaatogrem* has the 
additional advantage of not rerscting with l^e other unsaturated 
acids present in the oil* 
Discussion 
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^iiAYtli fff lityitlnwt ffAit 
It hat b««n w«li docuiB«nt«<l that* in 9«n»ral the 
lo0uminota« sead fats ratanbla tha alvpla *linolaic«»olffic<-> 
palmitic* type of oils* Tha chiaf componanta ara olaic and 
linolaic acid at theaa togather utually forming of tha 
total craiponant acida* Linolanic acid is often preaant in imall 
proportions (a«9« aapaciallyv soyabean oi l ) . Possibly the 
clovarSf lucerens «nd other mall leguminous herbs elaborate iM»ra 
linolanic acid than some of the higher spaciest but tsora data are 
necessary to illustrate this point* Legusiinous seeds are poten*> 
tial protein sources with variitble nutritive value because of 
their amino acid pattern* Keeping these factors in view^ the 
present work was undertaken to obtain further information on the 
composition of leguminous seed oils* 
The petrol extracted oils from the seed of five species 
from leguminous plants have been analysed for their component 
acids mainly by chromatographic Mid ^^ectroscopic techniques* The 
UV and m spectral analyses of seed oils showed no conjugationt 
trawa unsaturation or any unusual functional group* Various TLC 
techniques confirmed the abaence of oxygenated acida and any 
unuaual functional grouping* Argentation TLC of the eaters gave 
clear apots corresponding to the saturated* monoane* diene and 
triene parallel to thoae from authentic linseed aster resolved 
alongaide* All the five eaters (itans It2f3»4 and 5} showed the 
presence of triene* Kevers«ii-*phase Ttc of the esters confirmed 
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th» pr«tenc« of 16tO acid in all th« ••t«rs and alto 12iO acid 
in four apaeiea (itana lt2»3 and 5) and 14tO acid in four apaciea 
(itama 19293 and 4} and 18tO acid in thra» ^aci^a (itc»a9 It? and 
4) ratpactivaly* Eatara of ^yifi^ yt^ t and £. alauca ahowad tha 
prasanca of 2aiC and 22ic acids* 
Tha quantitative axanination of mathyl aatara was undar-
taken by jLU and the weight percentagea of the component fatty 
acida (at calculated from the recorded peaks} are 9iven in table->I* 
Identification of each acid was done by cofliparinq its retention 
tine with that of reference lipid standards (SIGMAi USA}« Occasio* 
nally saturatedy nono-» and poly->ethenoidi esters were separated by 
preparative silver-ion chrolaatogrl^ 9hy and re-examined by GLc* The 
results of the qualitativet direct argentation and reversed^phase 
TLC supported the findings of GLw analysis* 
Oils rich in C|^gMinsaturated acids 
The total of Cj^g-unsaturated acids in the species 
axanined varied from 34«1«79*1><* The combined content of oleic 
(I81I1 9£} and linoleic (18t2| acids was found to vary in 
the region 32-65*4^ in all the five seed oils* Linoleic acid waa 
found to be the predosiinant unsaturated acid in ttivo apecieai 45*1 
(ita« 2) and 50*9>i (itan 5}* Linolenic (18t3| 9C9l2£9i5£) acidp 
the characteristic of the vegetable drying oila^ waa found in 
appreciable aaKHint in two apaciesf 12*9 (item 2} and 13*7K(iteai 3)* 
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P«laltoi«ie (J.6tl| %) acid was found in tr«c«t in twro tpeeiat 
(itMs 2 and 3}, 
The eontantt of saturated acids in all the seed oils 
analysed have ranges from Among the saturated acidst 
palnitic (16tO) and arachidic (20i0} acids were in najor amount 
in two speciesi 34.9 (item 4)* 24.C (item 5) and 39.0 (item 
2%7f( (item 4} respectively* The amount of stearic (ISiO) acid 
which i s usually found as a minor constituent of the seed glyce-
rides is present to the iQaxiauin of 2»3y: in aculeata ( itm 2), 
Other than C16tOt ClStO and C2CtO acids, lauric (G12tO),myristic 
(C14i0} «id behenic (C22tO) acids were found sporadically in 
different seed oil triglycerides* Oil of oaluca (item 4} 
appeared to be the rich source of saturated fatty acids 
as there is an interest in, and demand for solid fats siailar to 
cocoa butter, with about 60^ of saturated acids* This oil could 
thus be a possible source of saturated acids, in which palnitic 
acid being the prosiinent one {34*9^}* 
A comparison of the results of the present studies with 
earlier observation leads to certain coaiments regarding the cosipo-
sitional data* The preaent study reveals that leguaiinosae seed 
oils also resenble the simple *linoleic«»oleic*palmitic* type 
recorded earlier^^* The chief fatty acid components were palmitic 
and linoleic which together form !k5*3*74*9^ in most of the species 
t 19 t 
reported h«r«« Conp«r«dl to •arXi«r r«tultt clt«dl in th« t#xt^ » 
Amehidie or high#r saturated acldt w«»r» id®ntifl#d in only two 
and C« StiliSEa* ^^^^ ^ ^ present lnvi»stiga» 
tlon confirmed the f«ct that linolenic eeid was present in all 
•pedes* though not in substantial amount* 
Previous work^^ on aculeate has no mention for its 
fatty acid cc»i)position» instead i t was analysed for its glyco* 
sides content* on the other hand fatty acid coaipositions of 
ferruoinea and oj.auca determined by us* «rere found almost 
comparable with other species of the same genera reported 
earlier^^*''? X* Candida has been analyzed for its oil and protein 
content''^. 
The foregoing discussion indicates that the species 
rich in protein as well as in specific acids could be of freat 
strategic importance* Most of the oils are protein rich but due 
to their low oil content* these legumes could be used as cattle 
feed and green m«nure* 
Mfttfflfflff in<a m ^ i t 
( i ) 9f 9Uftf<^t 
The seed samples for the present screening analyses were 
obtained by staff botanists under contract in various parts of the 
country or by purchase from commercial seed suppliers* 
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( u ) litUi^Uftii fff m 
Cleaned and dried tanpl^t of teads wara usually ground 
in a dialntagrator* Tha pewdarad aaada wara axtraetad rapaatadly 
with lloht patroleun ather (40«60C) In a Soxhlat apparatut* The 
axtxactad oils w«ra drlad ovax anhydroua todlua sulfata» Tha 
aolvant waa ramov^ d undar vacui|« Tha olla wara nautralisad by 
passing It ( gm) in chloroform solution» through a short 
column of aliMiina (IC gm)m Tha analytical values of oils and 
saeds v»ara detenainad according to tha AQC3 mathods^ *^ 
( i^i ) y^.ffpTO,^ *^^ ?! fff Kmy f^Srm 
liaad oils wara rafluxad with ethanolic potassium 
hydroxida* Tha unsaponlfiable matarial was ramovad by athar 
axtraction and tha fraa fatty acids wara obtslnad by acidifi-
cation of aquaoua layar^ wharavar nacassary smscMnlfication was 
carried out in cold condition* 
(iv) ifathvl £atara 
Tatarifleation waa carried out as follows, axcept where 
specified* 3aaiples ware refluxed for 1 hr* in a large excess of 
absolute Methanol containing sulfuric acid (V/V). In each 
case* resulting mixtures were diluted to the cloud point with 
watert chilled in ice bath» and then extracted repeatedly with 
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•thtr* Coiibin«d txtracit wvrv drivd ov«]r •nhydrout todiua 
•ulfat* and avaporatad iit XiSSISL« 
(V) Tn^ ff HiYtr f^ yvPi^ ^affffiff^ nr 
Analytical TLG was parformed on plaiaa coatad with 
0.25 mm or 1.0 wm thick layer of silica gal 0 with 20 or 305< 
ethtr in haxana as the davaloping selvant. The plataa wara 
randared visual by spraying with a aquaous solution of 
parehloric acid and haating in an ovan ( llOQ) for 10 min. 
Praparativa platas of 1.0 mm thicknass wara sprayad with a 0.2?^  
ethanolic solution of 2%7*-dichlorofluoresc«ln and viewad undar 
UV light. For ravarsacHphasa TLC, tha driad coated plates ware 
uniformly impragnated with silicone oi l . Acatonitrila-acetic 
acid^water (7Qil0t20| V/V} were used as developing agent. 
(vi) Qfi 
The quantitative examination of methyl esters were 
carried out by using a Farkin»Elaier Model«154 vapur fractometer 
equipped with a themal conductivity detector» using stainless 
steel packed COIUMI (2ai x 3mm) coated with diethyleneglycol 
succinate (0£Q3)» on ehra«oserb 45*60 mesh. The separa« 
tions were carried out isotheraally at 20Ol, chart speed 0.76 n/ 
hr. with hydrogen flow of 70 
t 22 t 
(vi i ) l ^ U M f i 
Ih tptctra rrcord«d on !'<>»rkin»r:iraer ^^deX-621 
tptcirophotonictffr a« liquid filn or ai solution in carbon-
tfftrachloridv* 
(vii: ) M^trgy^qlft; (U\) 
UV ipiFCtra of oils recorded on ultraviolet 
spectroptwt(Mnet«f in methanol. 
N^i spectra w«r# obtain«d on a \BJtlm AdU spectro-
aiftter in Chemical shifts ar« r«port»d in ppm ( T ) 
rslativir to tetram^thylsilane (TMS) as an internal standard* 
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S—<t Oil ef Wfift^^tMl (Malvc»«») 
h f tlqffillm 
Thd biogenetic oddity aaaociatvd with malv«c»ous sead 
oil it known as they frequently contain epoxy at well at 
cyelopropenoid acidt • Recently the U'F' have been the aubject 
73 of nuch invettigation due to their profound biological effeett 
74 
on aninalt and cocarcinogenie propertiet • At a part of 
tcreeninq program aimed at the teareh of biolo<|ically active 
cyclopropane acida In herbaceout seed oilty i t wat considered 
worthwhile to examine the seed oil of A. moschatua (ambr^tte)* 
The teed oil of noachatut. hat been examined by 72 
i^opkins and Chitholm • They have ri^orted the pretence of 
epoxyoleic acid (4*4^) and have detected cyclopropene acidt* 
Conventional fatty acid coapoaition have not been reported to 
far* The pretent work wat undertaken to characteriie and etti* 
mate the indivickjal HBr-*reacting (cyclopropene wid/or epoxy} 
acidt alongwith usual acids pretent in thit teed oil* 
Oil wat extracted fron the ground teedt of awtch^tut 
with petroleum ether (b*p*40»60C} until no more oil wat rtmoved 
in vcuo ttt 40C* The analytical valuet of oil and teedt were 
determined according to the proceduret recommended by the AOCS 
methodt^^ and the data are tumnarited in Table-II* The oil 
retponded to Halphen t e t f ^ indicating the pretence of cyclopro-
penoid material* The UV tpectrum of the oil thowed no conjugation 
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in th« conponent acids of tri9iyc«rid«t« Analytlt of oil by 
TLC r«vo«i«d thr»# tpottt Bf 0.75, 0,56 and D.33* Th« tpot 
iHt 0*56} g«v« • potitivo picric acid TLC indicating thtt 
pr«*«nc« of opoxy acid at ona of th« HBs-renctive materiala* Tht 
oil waa titratad with H0r according to tha procadura of Harria 
l l at taro diffarant tamparature (3 and 55C) and th© 
raaulta ara ai^raaaad aa hydrogan bromida aquivalant (HBn}» 
Titration raault indlcatad that tha oil contained 20.5-. of HBr-
raactiva natarials. Tha oityganatad and non«-ojtyg«natad triglyca-
ridea fractionc of tha oil wara aaparited by praparativa TLL and 
yndertakan aaparataly for tha charactarization of individual 
fatty acida* i^iantitativa axamination waa undartaken by GLu for 
fatty acid composition* 
Tha non-^ oxyganatad triglycarida fraction (1) (14*4^) 
ahowad poaitiva Halphan taat^^ for CPFa* HBr*titraUon of tr i -
glycarida at SftCy indicated HBr-raacting cyclopropana acida. 
Furthar analyaaa of thia fraction by IB and UV confiraad tha 
praaanca of cyclopropane acida aa only HBr«>raacting acida. Tha 
IH apactnw of tha aethyl aatar ahowad a aharp band at 1008 and 
waak band at 1852 auggaating tha praaanca of cyclopropana 
group* NMR apactrua of total nathyl aatar gava a typical charao-
tariatic ainglat of two protona at T 9*28* Tha (i^ C quantitation 
of individual CPFA and othar fatty acida in aathyl aatara waa dona 
t 2d t 
tr»«ti«iit with tiivtr nltrat* in «t>tolut« ai«thanol» to 
fosm ttabl* derivatives of CPFA^  following th« proeodurc of 
Schneider s i ^^^ ^ ^ chromatogrmi (Tabie-lII) clearly 
ettablished the pretence of maivalic and ttercuiic acids in this 
fraction by a comparison of the relative retention tines with 
that of the derivatives of foetida esters* Acids other than 
cyclopropenoid were idimtified ae caprict lauricy nyristict 
palnitiCf stearic, oleic and linoleic which were further confirm 
ised by reverr^ed-phas^ and argentation TLC techniques* GLC data 
showed that this fraction contained 14«4$< of total cyclopropenoid 
acids (nialvalicy 5«2/*t sterculic« 9m2'A) which is in good a^ee-
nent with the value obtained by HBr^titration^^* 
The oxygenated triglyceride fraction (11} responded to 
picric acid TLC revealing the presence of epoxy function* The 
la spectrusi of this fraction showed a weak band at 840 a 
charaoteristic abaofption of epoxides* The possibility for the 
oeourrtnce of oxygenated acids other than epoxy acids in the oil 
was ruled out on the baaia of IH, UV and TLC* The epoxy content 
in fraction (11) was found to be 6»4ii by HBr-titration* 
Characterixation of epoxy acid was perforsied by direct 
aeetolysis of oil followod by aiponification and acidification* 
The resulting dihydroxy acid of epoxide iaolated by column 
chrosiatograpHy was equivalent to 6*49< of the weight of oil* The 
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lA •p«etruai of th« Mthyl ••t«r of dihydroity Add by 
•eid catalysed •ttarificatioiit thowtfd • broad band at 3450 (OH)p 
3010 and 1740 cai*^  (QDOaig)* Ita apactrum axhl-
bittd following paakt at T9.1 t (3H» taxminal 8,7 br»a 
(chain-CiJg)! 7.9 m (4H, Cl^mCHmQlUQ^)% 7.7 m (2H, Cj^ Jg-caJCH3)| 
6.4 HI (2H, -tfH^^ii)! 5.3 a (3H, CDOC^) Mid 4.5 a (2Ht Cj^Kli)* 
OH OH 
tyrth^r tha atructura of fraction (Xi) waa datermlnad with tha 
halp of dagradatlon. 
Thla dlhydroxy acid naltln? at <53*54C wat charactarl-
xad aa 12*13-dlhydroxyoetadacanolc acid ( I I| llt^® m.p. 
by con^arlaon with an authantlc wmple of ^teao»12.13»dlhvdroxv" 
oetadacanole acid prapartd from Vart^nla anthalMlntlca aaad oil. 
If tha procuraor of thla dlhydroxy acid la apoxyolele» aa 
balalvady tha contant of apoxy acid la aatlnatad to ba 6.4^ of 
tha total fatty aclda of tha ollt which agraaa with tha amount 
datanalnad by HBr<»titration of total oil* Hydroganatlon of tha 
unaaturatad dlhydroxy acid (I la) ylaldad 12«13-»dlhydroxyataarlc 
acid (XXI), ai.p. 9»»96C (l lt.^^ ».p. 9^97C). Ita Idantlty waa 
aubaaquantly eonflnad by aixad m.p. with an authentic aampla 
praparad froai fi^thaialntitt^ •••d oil. 
Claavaga of unaaturatad dlol ( I I ) by parlodata* 
panaan^anata^® 9«va haxanolc (IV) and axalalc acid (V) Idantlflad 
by GLC analyala. Hanca tha claavaga polnta wara at C -^C^^ and 
^12*^13 oxldatlva flaalon of aaturatad dlol ( I I I ) 
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gavt htxMioic (IV} and de(i«eMi«dleic (VI) acids showing th« 
hydrexyl group st double bond in tho 
unsaturstod dioi (11) oust ba in position sine a this was 
tha point of elaavaga whan oxidixad* Tha configuration of un-> 
saturated and saturated dioI (IX and I I I ) was confirmed by TLC 
coated with silica gel 0 ii^»regnated with boric acid compared 
with those of standard diols* The configuration mm found to 
maa.* 
Tha chromatographicf spectroscopic «id chemical degra-
dation data collectively identified the dihydroxy ester derived 
from the epoxy acid of fraction (IX) as methyl threp«»12*i3«-
dihvdroitvoctadec-cis«*9»enoate ( l ib ) . These results demonstrate 
conclusively that the original epoxy acid is vtrnolicy cis-
12.13-epoxY7octadec-cis-9»enoic acid ( la ) . 
mmi^ - I 
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( I ) 
U CH3aXiH 
KOH 
3. H* 
a* 
b* h 
H 
CH, 
OH OH 
(XI) a* h tn H 
n M JH^^ 
Pd/u 
CH3(C}i2)4CoaH + ncyacCcHj)^ )^ H 
(IV) (V) 
OH OH 
( I I I ) Mnoyio;j 
IV H00C(CH2)j^ C0 H 
(VI) 
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( i ) OiBtffii 
SpMtrottopic and ehreaiatd r^aph&c «ii«lyt«t of oil md 
its •«t«r p«rfofn«d in tlit tin* wty d««criii«d in th« 
••cti«R of Miaiytit of iogiMinoitt tood oiltt oxeopt ttio l»ori« 
•eid-ltc* Tho dittydroxy ostor wot onolyxod on oilico gtJ. C3 
Inprognatod with boric acid and dovolopod with hoxano-athar** 
acoUc oeid (i0t40ti| V/V}« Tho apoto woro vitiiiiiiood Ivy charr-
ing tho piatoo at IIOC oftor thoy hod hoon aproyod with 20K 
oqiuooua oolution of porohlorio o«id« Tho profiorativo TLC woro 
ooatod with UQ m thick aiiieo goi a ond woro aproyod with 
2*t7*-dichiorofXu»Yooeoin and hwida woro viouaiiood undor UV 
light. 
Molting pointa w«ro ohaorvod on o Koflor opparatua 
and oro «noorrootod« 
( i i ) ?tf<t m 9U 
Pvoiisinary anoiyooa of tho oood ond ita oil woro 
dotorainod hy tho otondord AOCS procodoroo^^ ond dota aro 
owMoriood In ToMo»lX. 
( U i ) m ^ m w a f MMim?^ 
A oolMtion of oulfHir (lye in CSj) woo proporod for tho 
Holphon toot. OU ( 1 Ml) woo Ukon in aayl oleohol (1 ml) ond 
•ixod with 1 s i of tho obovo roagant* Tho roootion aiixturo woo 
t ao t 
thM hvatiKi on wat«r b«th Ut fm aini it* ! Ull CS^ Had 
•RF. OR k««plfi9 tiM t «9 i tttbt In an Hath (I10»UftC) 
M hTt • eluMracttrittie of CI»FA« <ltv«lop»ci* 
( i v ) r i f y i f l l r^^ 
Picric acid TLC wcs ccnritd out uting s i l i ca 9t l Q 
piatat (2*S X « • ) « Tlic dcvaloping ayataii was pat* attitr-
dicthyi atHafacaUc acid (T l i24i l| V A ) « TIm davaiapad plataa 
war® iprayad thoroughly with 0«9 M picric acid in athanol 
and SMiadiataly placad in a tank aaturatad with tha vapora of 
diathyl athar»athMiol«acatic acid (80t20tl| V A ) * Aftar min* 
tha plataa w«ra raaiovad and axpoaad to amonia fiaiaa for 1*2 
Kin* Tha oranga apot on a yallow l»ackground of tha TLC plata 
indicatad tha praaanca of apoxy group* 
Tha t i trat ion of waighad aawunt of o i l with 0*1N 
hydrogafi lNra«ida uaing crystal v io la t aa indicator at 3C to 
a Mttialii^graaR and pointf that paraiats for 30 Sac** f ^ i s h a d 
t M aalactivo quantitation of tha aporida in tha praaanca of 
cycloprapana which raacta with HIr at alovatad tvapwaturo (9ftC)* 
Tha parcantaga of CPFA contant was calculatad hy tha aquation i 
whara N • nomalityt V « voliaia of HBr conataiad in t itration* 
T m t - II 
» 31 • 
Oil content of t«»dtt ^ 19.5 
Untaponlfiabl^ cont«nt« 0.8 
Prot«ln cont«nt» 36,0 
i4ol8tur«i ^ 8,4 
Xoctirti* value 8C,33 
Saponification valu# 231.81 
uefractivff index* nu^ 1.4S32 
Oxirane oxygen t 0.34 
Halphen tatt Foaltiva 
HBK 3C 6.3* 
55C 14.21^ 
'^Eiprettffd •• p«rc«fit eyelopropMi^ (3t*reullc * nalvalic). 
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Fatty acid coapcnantt of •oachatus saad oil 
(porcant of total fatty aclda) 
C<xaponent j»t. -A 
Caprlc 2.5 
Laurie 2*5 
Myrittlc 1.8 
Palmitic 22.7 
3ti»arlc 0.4 
Olalc 30.9 
Llnolelc 18.4 
12»13-«poxyolalc 6*4 
Malvalle 5.2 
Stareullc 9*2 
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<vi} IttilffUffl Vf 
Ae«toXy«is of tpoxid* vr«t «ff»ct«d by tr«atment with 
acttlc «cid and 10^ sulfuric acid by voluma) at room t«np«> 
raturcy follewlng thv procmdiUTm of «llaon s^ Sl'*^* 
The acotolys#d oil was saponlflad by atlrrlnq with 0»Bti 
alcoholic KCH overnight at room tenp^ratura* Th» unaapofilflabl^ 
mattar twat r«fBOV«d and the mixed fatty aclua wara racovi»rad* 
ii^aratlon of these mixed fatty acids Into oxygenatetn and non-
oxygenated fractions was accoiapllshed on preparative TLC and 
examined sparately for the characterization of the intilvldual 
fatty acids* 
The bulk of th(i acids obtained from the non->oxyg[Mtated 
fraction was found free of dlhydroxy acid* The concentrate respon-
ded to Halphen test, thus confirming the presence of cyclopropene 
ring In the fatty acid chain* A portion of these acids was esterl-
fled with excess of ethereal dlaroiaethane* The esters were exasil* 
ned qualitatively by direct, reversed-phase and argentatlon TLC 
using 2* foetlilfa esters as the cyclopropenold acid reference, 
Jlrect TLC showed only non^xygenated acids* The reversed-phase 
TLC revealed a spot near the startlno point corresponding to the 
spot exhibited by foetlda esters* Clear spots of usual criti-
cal pairs were also obtained* /^gentatlon TLC showed spots of 
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TATURAT«T» AIEFIO«II« AND DLAN* PARAXIAL TO THOA* OBTALNAD FROM ^ 
FFATIDI^ ASTARA RAAOLVAD ALOFIGATD** 
Tha CUC analyais of aiiver nltr8te<-ai#thanol treated 
laathyX aat«ra ahow#d tha praa«nc9 of the nalvalic and 
•tereuiic (9*2^) aatar darivative in addition to normal fatty 
aattrs* The uncorractad w«>irrht parcentapaa of th» eoaiponant 
fatty acids (axcludinq dihydroxyoiaie} ttpxe oaicuXatad from tha 
raeordad peaks and are given In Table»lll» 
(vii i ) QyygfPff^r^ 
The procedure of aCftoXysis yielded gm of crude 
oxygenated fatty acid from 20 gsi of th«» oil* i t wat recrya-
tallized from acetone and then from petroleum ether-ethyl ether 
(3il} at low temperature* The cryatallired product aelted at 
54»55C and gave the follotpring analyaia t C, 68*67| H» 10*64^ 
<Cale* for dihydroiryoleic acid, C^ QH^ O^^  i C, 68.78T H, 10.82><), 
An ADTAIIXTURA WITH AUTHANTIE .||m^T l^2»13->dihydroxyoleic acid 
(PREPARED FROAI VAMONIA ATITHELAIIITICA AAED O I L ) had an n*p* of 
CO»CHROMATOGRAPHY ON TIC ALTO GAVE A AINGLE APOT* THE 
IODINE VALUA WAA 98.3 (L IT*^® AOMA WHAT HIGHER THAN 
CALCULATED FOR ONE DOUBLE BOND. THERE IA EVIDENTLY AOME ABSORP-
TION OF IODINE BY REACTION WITH THE OH GROUPA* 
THE ANALYAIA AHOWED THAT THE PRODUCT IA ALAOAT 
CERTAINLY A ^HREO«»12>13»>DIHVDROXVOLEIC ACID* A PORTION OF THIS 
ACID ON HYDROGANATION (Pd/C) CONAUAIED 0*98 NOL EQUIVALENT OF 
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hydrogen and qav* thy»»12>13-dihvdroxv«t»aric acid* On crya* 
tallixatian from «thyl acatata i t naltad at 96-97C. Calculated 
for H« Fimndt C, 6S,21| H, 
No dapraasion In aaltln? point waa obaarved on admixtura with 
authentic thrao*X2.i3->dihvdroicvat»aric acid* Con^arison of tha 
aethyJl aatars of th# unienown diola with thota of standard 
diols by tLu on l>oric acid-irapragnatad ailica 0 also damons-
traied that both had the ^hrao confiqfuration* 
Th# cruda dihydroxy acid preparation (before crya-
tallization) wai cleaved by the perlodate-per«anganate method 
of von uudloff*^^ to fix the positions of the ethylenic and 
vicinal diol groupings. The cleavage products were esterified 
and subjected to uLc analysis* The identified products were 
hexanoata anu axelate.The points of fission werc« thereforet 
gives arelaic acid and yielda 
hexanoic acid. 
Sisiilarly* periodate^ern«iganate cleavage of the 
saturated <iiol» followed by aaterificatien and GLC analysis 
gave peaks corresponding to the haxanoic and dodecanedioic 
acids* 
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Part Two 
Lead 
Tetraacetate 
Reactions 
t 42 t 
L»«d tctraactttat* (LTA) occupies « uniqu* potltlon 
Mong th« ojfiditliiQ «9«ntt which attack organic Molaeulaa* In 
taxaa of tha apaeific natura of ita action* it ia clearly to 
ba groupad with pariodic acid* oaniun tatroxida and oxona* It 
waa firat iaolatad by Jacqualin^ in 1851. The correct fortmila 
wat advanced in 1896 by Hutchinaon and Pollard^* who alao pro-
vided the firat uaeful nethod of preparation and inveatigated 
the propertiea of the coapound in detail* Adilitional work wat 
done by Colaon^» in whoae papera the lead aalta of oth^r fatty 
acids than acetic acid are deacribed* A practical application 
of LTA waa first ahown when Oinroth^ uaed i t with good result! 
aa an oxidizing agent in organic chaoiiitry in place of lead 
dioxide* It can be eaaily prepared in 1007< purity and that* 
thereforet calculated anounta can be aoployed* Much more iav>or« 
tant» however* ia the aolubility of the acetate in many organic 
aolventa (acetic acid* bentene* chlorofom* pyridine* tetra« 
chloroethane and nitrobenzene}* which aakea it poaaible to 
oxidize in hovogeneoua aolution* LTA ia particularly veraatile* 
prose ting nuaeroua reactiona that are iaportant in their own 
right* Theae include oxidation of double bond to give l*a«>diol 
derivativo* allylic oxidation and aubaequent acylation or 
alkylation* lactone fomation and in caae of cyclic coapounda* 
ring contraction* Several authora^'^ have reviewed theae 
reactiona and auggeated that the product a can be explained on 
the baaia of a carbonius ion interaodiate* Furthomore it can 
t 43 t 
u«*<l •• an aieohol oxidant in • VMri«ty of tolv«ntt« 
.OCH-
Uon of th* oryatailin* ••t«r ^ from • wot nothanoi 
•oiutioR of LTA indieoiot that tha raactiofi probably proeaadia by 
way of an aatarlflcation »achanitm« In non>*polar aoivants thaao 
aatara ean than undargo daecmipoaitimi to giva carbonyl conpoundat 
eyelie athera or olafln* All thaaa producta can ba fomally 
aecoiintad for by aaaunlng a cyclic tranafar of alactrons with 
coneoaiitant hydroQan abatraetion from aither the fw^ y* or f 
d^carbona • LTA raacta raadily with katonaa to form the corraa-
ponding a»acato)cy coapounda along with anallar aaounts of ac^a*-
diacatoity katonai^ whara a a aldahydaa giva only »»ac«toxy 
darivativaa* Oxidation of thiola to diaulfidaa or of sulfidaa 
O If"! 
to milfonaa it rapid with aquaoua LTA in acatic aeid^** • Xninaa 
ara dahydratad to nitrilaa* Carbon-carbon bonds of cyclopropana 
ringa in bicyclic coiipoundt ara anoothly claavad by LTA at H.T.^^ 
Oxidation of atharai aranaai aninaa^^t acatylanaa^^t oxinaa^^ 
aanicarbaxonaa^^t onolacatataa^^ hava alao boan raportad* 
Ona of tha aoat iaportant raactiona involving tha uaa 
of LTA ia tliat by which a carbon chain la aplit botwaan two 
hydroxyi^boaring carbon atoaa^^* Tha oxidativa aplitting of an 
aliphatic glycol producaa aiapla aldahydaa or acida* LTA haa 
baon provioualy iiaod for atnictural idontification of fatty acida 
by aovaral grotipa of workara^^*^^* Thia haa baan aiaployod by 
Mandol mA Coopa^ to dogrado highar fatty acida to tha naxt 
lower hoa»logua« In our laboratory LTA haa baan uaad to datoraina 
I 10 i t 
th« ttffueturt of diffcrmt fatty 
In vi«w of tht oxld«tiv« pow«rs of tTA^ proving to bo 
qulto intorotting* th« prottnt work was carrioa out for tho 
preparation of t«trahydrofuren, y-Iactont and anhydrido ring* 
containing fatty aeid dorivatives* Botidoa thooo tho rtactiona 
of LTA with fatty thioathors wore alao imdortakon to obtain 
sulfone and ditulfidoa* 
Theoretical 
t 45 s 
^tifUtn ftf ItTA ftttY Afl^t 
EftCMitiy th« onidizing prop#rty of LTA has l>*«n 
23 
•tudl*d with •one Xong»€hain eonpoyndt* Qunston* and coworkart 
hava raportad tha raaction of LTA with aethyl 9-hydroxyoctad«ca-
noata ( I ) » aathyX 12«hydroicyoetadffc«iioata ill)» methyX 9»hydroxy«> 
0ctadac'»>ci<|»l2*aii0flta ( I I I ) and atthyX 12-hydroxyoctadec-.£|i*9* 
anoata (XV), 
To •lalM»xata thu point* X and I I on raaction with LT.A 
gava aoiaa oxoataarata and Xargar proportions of cia and ^an^ 
isonars of 6»9 (V) and 9,12-apoxidas (VI) as wall as %12 (VII) 
and IZpid^apoxidas (VIXX) raspactivaly* 
- - ''a .. J-
A 
OH ® 
( X ) ( V ) ( V X ) 
•fhara h^^ m CH3(CH2)g-
^2 • -(CH2)^ 000CH3 
H3 • -(CH2)^ <XX)CH3 
h^ m CHgCCHg)^-
*2 
( I I ) (VII) (VIIX) 
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• ( C H 2 ) j l O - C O O C H 3 
CHgCCHgJj-
Th« totsl yi»ld of X»4*«poxld»s was ^out and tha 
two potitionaX itonara aaanad to hava fonaad in uaual amountta 
Slailar typa of raaction haa baan obaarvad In tha 
oxidation of mathyl ricinolaata which gavat as major productt a 
aixtura of two shorV>ehain acatatas* Tha major portion 
had an NMB apaetrum coniatant with atruetura iX and minor portion 
ilB^) was possibly tha isomaric Qj^ ^ as tars (X)* 
CHjCH • CH(CH2)y:00CH3 CHJ A CHCH(UH2 )^COOCH3 
OAe 
\ / 
0A« 
AcOCHjCK » CH(CH2),|C00CM3 
(IX) 
C«2 • CHCH(CH2)^ C00CH3 
Aac 
(X) 
Tha mathyl ^hydroxyoetadao-»s|j*l2«>anoata raactad yat 
in anothar way* Thraa producta idantifiad aftar chamicai raao-
tiona wara i a mixtyra of mathyl staarata and mathyl (1»4)* 
apoxyataiorataa and two aeatoxy apoxidaa (XX and XXX). 
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Th« tm aettosy •poxidtt ar« probably fomtd at thown 
balomr* 
ACO 
> 
0 
(XX) 
* 
Oxidativff eyclization of LTA h«« b«en shown to occur 
by tho following aoehanlwi^^*^'^. Tho alkoxido (a) undersea 
homolyala to an oxy radical (b) which baconiptf in turn, a carbon 
radical (c) (by hydrogan abstraction from the y-carbon aton)« a 
earboniim ion (d) and finally th« cyclic «thar (•}• 
HOH • Pb(0Ac)4 R0Pb(0Ac)3 • AcOH 
H ^ 1 . 
0. ^ ^ ^^OH 
Pb(0Ac}3 4 ^b(DAe)3 
(a) (b) (e) 
^ ^ Pb(0Ac)2 ^ ACOH 
H 4 Pb(0Ac)3 
(d) (•} 
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R*c«iitly th« r««etion of iMig-chain keto fatty aeidt 
witti LTA ift pr»««n€« of oootlc Held h«« b««n ttudiod In our 
Xaboratory^^. Thit i « « woll kiio«m wothod for produeing 
o^aeotoxy kotonot Mid oldohydot* In « «• « of^roaetion of LTA 
with XO*k«tound»eaiioie aeid two iae«»rlc ttrueturas Xllla and 
XllXb war* obtalnad* Xllla was found in major anount while 
proc^ct (Klllb) was minor ona* 
0 0 
Clij • i! « (CH2)g - COOH GHg • C ~ CH • (U^g^T^H 
OAC ^ OAC 
(Xllla) (Xlim) 
Similar reaction with 2-katohaxadac6noic acid g a v » a 
product which on methylation was characterised as methyl 
3-aeetexy*>2-ketohaitAdecanoate (X1V)« 
0 
CH3(CH2)J^ 2 • CH - C - COOCH3 
OAC 
(XIV) 
There waa no effect of the proximity of carl»onyl group with keto 
function* The only effect waa the low yield of the product and 
that alao due to ateric factor* 
Likewiae the reaction of 12«>ketooctadecanoic acid with 
LI A/Bertie acid yielded 709$ of a product (XV)« Thia product waa 
aaaumed to be an iaomeric mixture (XVa and XVb) in almost equal 
quantity* 
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CHgCCHj)^  • C - H^ - (CJ^)^ - COOCH3 
OAC 
(KV«) 
0 
CH3(CH2)^  (pH - C - (CH2)j^ q - COOCHg 
OAc 
<XVb) 
Mor« sftcvntly fxom tht author's laboratory the ttruc« 
tur« ci«t«mlnatlon of fatty enolacetata by LTA has also bean 
rtported^''. 
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l^tMUffl tir Htyfwtifti wltH fa^Y Afl^i 
Th« aclditiofisof tuXfur and of tuifur eonpounda to 
uii»aturat#d oila ara fraqyantXy uaad in tha production of 
c«Miiiiareiai matariala auitabla aa lubricant, additivaa* pXaati* 
ciaara* and rut>b#r like products* Faw thioath^rs ware also 
OR 
raportad at tranquiiiatra^"* 
Reaction of mereaptoacatic acid with oXafinic llnkaga 
of igono-4inaaturatad fatty acids and thalr aatars furniah#d thio* 
a^ara « Tha addition of m«>reaptan to olefin la a well known 
reaction and ganarally follows a frat radical machanism • 
Qlaic acid raacts with aiarcaptoac#tie acid to ^iva a 
thioatherf 9ClO)»(earboxy8iathylthio}octadecanoic acid (XVX)« 
sCHjCOOH 
(XVl) 
Aa pradictad aana addition product ia obtainad from 
alaidic acid* Marcaptoaeatic acid also reacts raadily with 
tansinally imaaturatad undacanoic acid^^« Dspanding upon tha 
isoda of additioii i t could ba aithar a linaar nolacula* 
ll*(carboicy«athylthio}undaeanoic acid (XVXI) or a branchad 
atruetura KV(earbei(y«athylthie)undaeanoic acid (KVIII)* 
H00CCM2S(CM2)^ QC00H CH3CH(CI^ )aC00H 
icHjCOOH 
(xvn) (xvni ) 
t U t 
lAfr«rtd Afid X i^-ay data tliow that tha lintar conpouiici 
(XVII) 1« tha only proituct* In aecerdanea with a radieai vaeha* 
nian tha earlmxymathyithio group adda to th« taxaiinal earlKin of 
ICMindacimoie aeid eofitrary to tha Markownilioff'a rula* 
Haaction of thiol a with JlCMiiideoaiioic acid aiao oeeura 
to produca thioathara* Tht reaction proeaeds aiodarataly rapidly 
at taiiparatura below lOOC under free radical eonditiona • 
KM • CHj • CH(Cf^ )ga><:)H ' '•» FiS(CH2)j^ C0(lH 
CH^Wm * CH^ » Oi(CH2)0a)OH •'•'•» CH3003(CH2)j^ Qa)DH 
Other typea of terminally auhstituted undeeanoic acida 
(XIX - m i l ) are fomed t>y th« addition of iMiereaptoethanolt 
a**toluenethiolt bensenethiolf 2«»naph^alenethiel or n--octylthiol» 
reipeetively^^. 
(XIX) (XX) 
C^f^-S ( CHjj) ^ qCJOOH Sa^lO-® ^  ^ ^ QCOOH 
(XXX) (XXII) 
CHgCCHj )73(CH2 ) 
(XXIII) 
Fieaer i l * ^ alao atudied the addition of 
9«aiereaptoethanol to aterieally unhindered a»0-unaaturated 
t 52 t 
ketones in th« pfumtm of p&p«rldifi«* TH« addition of 
toothanol rotenblot to btntyi nercoptan in its ability to add to 
a»^»iintaturat«d kotona* 
Tha raaction of thlolacatic acid haa baon atudiad with 
iaomarie form* 
olaie acid^. It prodticaa a thioathar (XXIV ) In poaltional 
0 
( X X U ) 
Discussion 
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A* fifi^llftp <rf hM wltt^  UitiHn^ilffi AlfffttI Atlilt 
LTA oxidation of nonotiydric aieohoit lioaring a 
carbon hydrogon bon«l in ttia ropftoonta a vaJlu«ll»la 
aynthatic royto to totrahydroftiran ciairivativoa* Tha fact that 
cycliiation procaada via hydrogen abatractlon at mi unactiva-
tad poaition (Y«*carbon hydrogen bond) piacaa this transforain* 
tion among a eiaaa of highly uaaful raaetions for controiiod 
funetionaiization of ramota intraaoiocular poaition* This 
roaction has racaived at tan tion primarily on short-»chain 
M A 
alcohols • AblKit and Ounstona hava raportad th^ formation 
of Ifand lp5*^o}tidas from lon^chain hydroxy f>at«r«» In 
continuation of our work on naw fatty acid darivativa«» an 
atta^t ha a baim aiada to itaa oxidative cyclitation by LTA to 
synthasita naw long«>chain hatarocyclie darivatives* Tha pro* 
aant scheaia daacribaa tha suceaasful synthaaia of THF dariva-> 
tivaa froA tha lon^chaln tarwinal alcohol and tha fatty 
aatars containing hydroxy group at tha pamiltiaata carbon and 
in tha cloaa proxSaity of astar function uaing bantanag 
diaathyl foniMiida (Onr) and dtoathyl aulfoxido (mmU Tha 
uaa of polar and non-polar solvanta waa nada to atudy tha 
aolvant affact* 
Octadacanol waa praparad according to tha procadura 
t 54 t 
Of Guntton* and eowork«rt^^« This alcohol ««•• eryatallitod 
from othanol^Maltad at Tha alanantal analysis of 
this coispound eorrasponded to aolaculor fomula j^^ gH^O* Its 
Ih ^aotnini gava charaetaristic band at 3390 eoT^ (0H}« 
Tha im 9ava signals at T 9.1 t (3H»«C||3}» 8*7 br,s 
(chain Ciig), 7,4 l»r»s (1H» Oii) an<t M m (2H, C|jg-QH). 
(KXV l ) (XXV) 
lO-Hydroieyundi^ canoic acid was praparad by e*y»er-
Guratiofwdaraercuration of lO-undacanoic acid ^ ( X X V I I I ) with 
isarcuric acatata in prasanca of a !l0t50 tatrahydrofuran»watar 
aadiiast followad by raduction of tha oxynarcurial 
intanadiata with sodium borohydrida in prasanca of sodiua 
hydr*xida* 
. Hf(0A«>«,H50/THF 
CH2«CH.(CH2)gC00H f j Aik. WJw^ ^ CH3-<pH-(CH2)g-COOH 
* * ^ OH 
(XXVllI) (XXVlIa) 
Elasiantal eoa9>ositioii corraapoiidad to tha fonnila 
Tha lO-hydjTOMy atmctiira aasi^ad to tha product (XXVlIa) was 
supportad by its IH and spactra* IB apactrua ahowad banda 
at 3440 (0H)» 1710 (g^pH) and 1010 oT^ (OO). Tha fm ^>act. 
t 55 t 
turn of lO^hydrony «eld •hewctf two pMkt of tigfiifleanco* III* 
fi^iuil int«9ritlng for on* porton It duo to th« proton of 
I t oppoored at T 6,2 at a aiuitipJLot* A oifi^iot Intog^ 
rating for ono proton was obaorvod at T 2*9 aacrlbabla for 
hydroxy group* Tho tpoctrun Indicated a •aturat#d p#nulti» 
matt hydroxy ttructuro bteaust tht torminal methyl protont 
wtre obttrvod slightly downfield at T 8*83 due to the 
dethielding effect of the hydroxy group* Disappearance of 
the sharp singlet at i 2*9 after deuterium exchange is^evi^ 
dence that the hydroxyl proton signal is incorporated in 
this peak* 
3*7 
Stearic acid on (»»brominatlon t followed by dis-
placement of bromine on treatment with potassiian iodide and 
subsequent alkaline hydrolysis yielded 2«hydroxyoetadecanoic 
acid (XXIXa) m*p* 90-91C along with StMinsaturated acid 
(XXXb) as shosm below 1 
P/Br« 
CH3 • (C»2)i6 • CH3 - (CHj)^^ - CH - COOH 
(XXVI) 
iU/KOH 
CHjCCHj)^ ^^  - CH - COOH • CH3(CH2)j^ 4 • CH • CH • OOOH 
OH 
(XXlXa) (XXXb) 
I 10 i t 
Th« •iMi«nt«i afialytit «orr*flpoiKl«d to iioi»cul«r fozmula 
^^  tptetrum showed bondt at 3440 (OH) and 
1710 csT^ mh apectrum furtfitr supported the struo-
tys-e by aignalling at T 6*0 (unreaoived aniitiplet* 
Other al^naXt were obaerved at T 7«4 (IfiyCF I^^ y diaappeared on 
addition of Oj^ O), 8.7 brts (chain -Clig) »nd 9.1 t OH^qig). 
I 10 i t 
ftfifttffn ftf m imi 
Th« reaction of LTA with octacl«c«nol was c«rri»<f 
out using th» pro€»dur« of Micovic anci ei»«»ork«rt^, Progr««f 
of roaction waa nonitorad by TLC« Examination of th« final 
raaction aixtura by TLC ahowad ona distinct apot along with 
thft unraactad starting matarial* On fractionation ovar 
silica gal G colusin» a pura product (XXXI) was obtainad* B«8«d 
on aarlier obsarvationsf thaoratically two producta (XXXl* 
XXXll) wera axpaetad to ba formad posaaasing iaonaric struc-
tures (3ehaaia<»l}« 
^^^•Wf r 1 
fi - CtigOH 
(XXV) 
V' 
(XXXI) (XXXII) 
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fff m ^ g t (KM? 
r:liHi«ntaX «n«lyiis of th« pure TLC hamog«r)9ous pro* 
duct to fomula Its h- tp^ctrun thow»d 
the disappearance of hydroxy group 3350 m"^ auggattlng tha 
incorporation of tatrahydrofuran ring in th^ chain* This was 
evident from the characteristic bands at 1230« Xo6G and 
1040 Its fJMj. spectrum exhibited the structure-
revealing diagnostic three proton multipiet at T for pro-
tons alpha to the ether oxygen* Further the signal for four 
equivalent ring protons observed dovsifield at T 8*2 as a 
multiplet confiimed the presence of IMF ring* Besides these 
other signal were observed at T 8*7 br«s (chain methylene) 
and 9*1 t (aHyCI;!^ )* On the basis of the above data the* pro-
duct (XXXI} was characterized as lt4-epoxyoctadecane* An 
additional support for th^ * structure of coisround (KXXl) was 
obtained from the study of its mass spectrum. 
The mass i^ sectrum of XXXl (Fig« 1} gave salient ion 
peaks at m/s 2M (M-CH3), 250 (M-HjO), 225 (lyi-CjIiy), 211 (225-
CHj), 197 (2II-CH2), 183 (m-CHjj), 182 (19«-CH2), 181 (195-
CH )^* 180 (194-CH2}p 169 (ISa^CH^). 168 (m-CH^)* 167 (181-
CH )^* 166 (ISQ-CH^)^ 155 (I69-CH2)* 154 (IdS-CHj)* 153 (167-
CHj), 152 (166-ai2), 141 (I55-CH2), 140 (I54-CH2), 139 (153-
CHj). 126 (I4O-CH2), 125 (139-CH2)» 112 (I26-CH2) t^Kll-Cj^^Hj^), 
69 (70-H), 57 (7I-CM2). 55 (69-CH2), 43 (57-CH2)* 
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In thff abtMie* of Aecurat« tpeetnim the tenta-
tive fr«9i»ntatlon p«tt*rnt toming given below, 
m/t 7X (M.*ai3{CHg)^3) 
This ion constitutes the base peak of the compound 
and results by the ffi»eleavage as shown below* I t con^ 
firms the ring formation at th@ terminal end* 
mJ ih/i 7X 
m/z S7 (71-CH,) 
"••"•••••"••••••Mil I  lllll III! ifolO 
This ion emerges diu« to the loss of ring mrthylene 
group from the ion m/x 71* 
• -f 
m/t 71 m/« 57 
m/t 43 (57^ >CH2) 
The lost of 14 mass unit from the ion m/t 57 results 
in the formation of m/u 43« 
I 40 t 
^ Y 
-f 
«/« 57 «/i 43 
It is qult« r«aton«ble to b«Xlev« that th» sxpcctad 
Isomeric product (XXXIX) eouXd hav« aXto b««n formed during 
the reaction but owing to amaXX quantity might have escaped 
isolation* 
CI paction of LTA with MethvX iOhifdroicvundecanoate (XXVIIb) 
The reaction of LTA with siethyX Xr}»hydroxyundeca~ 
noate was carried out aa reported previously* TLC examination 
of the final reaction product revealed one distinct spot* 
together with the unreacted hydroxy ester* By fractionating 
over silica gel 0 column one product (XXXXIl) was obtained in 
pure form* 
^ffmf * I 
CH3 • (fH • (CHj)^ • COOCH3 
(XXVIIb) 
LTVC^H^ 
(XXXIII) 
t 61 t 
9f imau} 
EiontntaX analysis of th@ pure TLC hoi]iog«n«ous pro-
duct eorrospoiidod to fomuJLa ^^ ^^ spectrum liesidts 
an absorption at 1740 m"^ (S^CH^)* oth(»r charactoristic THF 
ring C-0 stretching bands of moderate intf^nsity were observed 
at 124D» 1190, 116c, 109S and lulO It mH spectrum 
displayed a nultiplet (3H} at V8«e for the terminal nethyX 
protons* The downfield appearance of these protons can be 
attributed to the presence of THF ring at the penultimate end. 
The chemical shifts for the t»o ring protons m to the eth«»r 
oxygen were soae (T6.1) in this case* Though th^ quantita^ 
tive QLU for the detection of gecHnetrical isoiaers has not been 
23 
carried out, a cursory search of lite^rature provides exao^le 
for cis and tran^ isomers of 1,4-epoxlde* 
The isass spectrum of (XXXlll) (Fig* 2) gave the mole-
cular ion peak at n/z 2 1 4 ^ ^ ^ other proninent peaks 
were obsorved at m/t 213 (M-H), 199 (IMH3}, 185 (199<-Cfi2), 
183 (ll-Oaig), 181 (214-C H^O), 171 (199-C2H^), 169(199«CH20), 
168 (I99-OCH3), 167 (I99-CH3OH), 158 (171-CH), 153 (ISl-C^H^), 
139 (ISd-ai^), 125 (I39-CH2}, 111 (I25-CH2), 97 (lll-CK2}f 85 
(lA-C^Hj^ gO )^, 83 (97-0(2} along with the other low mass ion 
peaks. 
The genesis of some prominent structure-revealing 
ions are discussed below 1 
-1 
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m/n 199 (i^ ^CHg) 
Thlt fir«9B«nt ion thowa that the i»4««|>9xi<ilt rlna 
it ««thyi gubstitutftd at on« tid«» It originates by ttw lost 
of a«thyl group fron the molecular ion* 
Mt m/z 199 
m/z 185 (X99«'CHg) 
This fragnentation occurs bf»cause of th«> loss of 
one methylene group fri^ the epoxide ring and results from 
the ion m/2 199. 
199 m/i 18» 
m/M 171 (199»CaH )^ 
This fr«9i«nt ion aty be shown to arise froia the 
ion m/t 199 by the rm»o¥»l of two Methylene groups from the 
ring* 
t 63 t 
m/i 199 m/z in 
m/z 85 C^ '^ C^ Hj^ gOg) 
This fragn«nt Ion (bat© p^ak) showing thf? presunc® 
of ring at Cj position can be sho«yn to arise by thr, a-cleavsgt^ 
b«tw«en as dcpicttd b#Iow« 
ut w/e 85 
m/t 71 (85«>CH )^ 
This fragnsnt ion arises by th^ fragntntation of 
th« ring and can b« shown accordingly* 
3 ^ ^ • 
m/t 89 n/z 71 
I 10 i t 
•/k 57 (n«CH^) 
This fragment ion eria«s ftom th«» Ion n/z 71 by 
the lots of on« aethyXsito group froia ths ring* 
m/i 71 m/t 57 
I 10 i t 
H«actlofi of Hi«thyl 2«>Kydro«yoetad«eano«t« with 
•quloiolar quftntlty of LTA In b«ni«n» resulted in th« forma-
tion of a«thyl 2»5-ttpoxyoctadocanoat» (XXXXV, 3ch«a«»3) as 
a ploasant sneliin^ liquid* Increasing the amount of LT'^  to 
1.5-2 aola per nol of hydroxy ester did not apnreciably 
increase the yield* 
CHg - - CH • C3DOCH3 
OH 
(xx ixb) 
CHgCCHjl^ j ^ OOQCH^ 
(XXXIV) 
Its m I^ ectrtna showed bands at 175D (SQP^^s) 
I26O9 U90» 1160 and 1020 cn*^ The disappearance of 
the b«nd at 3420 cm**^  indicated the participation of hydroxy 
in oxidative cyclixation* Its NMR spectrun was more infor-
Native about the assi^ed structure* In addition to the 
faoiiliar signals of fatty esterf» two characteristic signals 
t 66 t 
ol>terv(^ d « t T 6*1 Mid 5*7 atcribsble to ring protons 
•dj«c«nt to •thvr function. Th* signal st T 6*i is attri* 
i»ut»d to th« proton at C^ on th» fatty acid chain sida* Tha 
signal for tha other equivaltnt ring ocproton at Cj app(»arad 
downfialdy T 5*7 du» to th<r dashialding cffact of tha adjacant 
«»star carbonyl group* This indicated tha prasanca of Ti^ ring 
in tha close proximity of est^r function* 
Confirmation of the atructura (XXKIV) (Fig, 3) as a 
2«5-apo)cy (THD darivativa was obtainad from tha mass spactral 
analysis* 
It gave moli^cular ion paak at m/% 312 
cjthor significant paaka obscrvad wera m/z 311 CM<-H)» 295 
284 283» 282, 269 (M-^ CgH )^, 2S5 C^-C^H^), 
253 (J^ WUiOCHg), (aSS-ai^). 235, 225 (284-U.)UCH3), 
224(255-0CH3), 223 (255-CHgOH), 211 (225-c;H2), 207 {225-H2O), 
205 (223-H2O), 129 111 (I29-H2O), 101(129-C2H )^ 
Mid othar lew naaa ionic apaciaa* 
Tha ganasis of tha corroborativa fragment ions could 
ba tantativaly attributad to tha fragsantation pathways anuna-
ratad balow» 
m/t 204 jy^^H^) 
This fragmant ion arisi>s by th<» loss of two ring 
nathylana groups from tha siolacular ion* 
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• CHg-Ccaj)^^-^ • CH-COOCH3 
\ / u 
Mt m/z 284 
This fr«g««>nt Ion arlt«8 dki« to th# lost of mas* 
unit from aol«cular ion* This fragment ion is charactaristic 
in the aenae that it aatabliahaa tha position of tha rinq at 
4 
Mt m/t 253 
m/E 239 (253»CH^) 
Thia fragnantation occurs by tha Xoaa of nathyi#na 
group of tha ring from tha ion m/t 253* 
m/t 253 n/f 239 
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m/t 225 (284»C0QCH )^ 
This ion eofittltut«« th« bate peak and nost prob-
ably orlgiii«t«t by th« Xo«« of 59 nast unit froa th» ion 
m/s 284 at i t happafia if a hetero aubatituant is there at 
a earbon • Another poaaibility it th« ioas of C{l2 ^^^ 
ion n/s 239* Both th<> possibilities haive been ciiacua««d in 
th« following aeheiBf. 
c i) CHg- (CMj) J2-CH - - COOCH3 CH3- (CH^ ) j^-CH - GH 
m/z 284 m/% 225 
( i i ) h - ai 
m/z 239 m/z 225 
Tha foraation of KXXl, XXXIII and XXXIV can ba 
eonai<Sorod in tha light of sachanitm raportad by Ounatona 
and eoworkara • 
tha cyclic athars obtainad from tha raaction of 
alcohol Mid hydroxy fatty acida with LTA in praaanca of 
baniana DMF and OMSO wara found to ba idantical in all ra»» 
pacta (apactral datat alaaiantal analyaiat TLC and Co-TLC)« 
t 69 t 
I t it p«rtln«nt to Mimtieii that the beilliiQ pointf 
poioxity and natur« of the solvent affect the yield of lt4* 
epoxide by in the lequencet l>eniene>0MF>;:^ .30 which nay be 
rationalised as follows* 
The plausible eiiplanation for the lowering of yield 
in polax solvents could be the high reflux temperature of IMF 
(153C} and ^^30Cl89C)p apparently required for oxidation. In 
presence of polar solvents the reaction ^ives high yield of 
carbonyl compoun<Ss^ *^« The important factor^^^ involving the 
yield>lowering of l94«>epoxY derivatives may be the heterolytic 
cleavage of 5 -Pb bond in the alkoxy lead triacetate (the type a) 
with the elimination of an »«^roton and is favored in polar 
solvents* 
" Pb(0Ac)3 • AcOH 
( • ) 
Finally i t can be added that the least formation of l«4-» 
epoxide in LTA-DMSO can be accounted for its hygroscopic 
nature* 
I TO I 
Publleatloiii^^^ on th« r««cUon of LTA with 
olvflna « r « abuiidafit but ut« of LTA oxidativo cyelitatlon of 
olefins to produce it rolotivoly unexplorod^. Only 
43 
sporadic roporta havo iH:>p«arod doaling with long-chain 
tarminal Y-lacton«« involving carboxylic function* Xha roctnt 
applicatiana^^*^^ of fatty lactones hav« attracted intoreat 
in the chemistry of y^lactones* A« part of our continuing 
study of the d&rivatisation of aliphatic compounds related to 
fatsy th# synthesis of chain-substituted lactonest not 
hitherto reported* has been undertake) with the hope of pre-
paring new fatty acid derivatives for poasible industrial 
utilisation* The present scheme describes the reaction of 
LTA in presence of acetic acid and anhydrous potassium acetate 
with terminal* internal and a«p-unsaturated fatty acids* 
^^tatntn 9t iTA ^ m Tmtoit m n m ^ i i u Af^n 
lO-Undoteiioic acid (XXVIII) was treated with LTA in 
the presence of acetic acid and anhydroua potassium acetate* 
The reaction was monitored by TLC, which showed four distinct 
spots* The final reaction mixture was fractionated over silica 
0«1 0 column to give three TLC homogeneoua products XXXV,XXXV1 
and XXXV11 along with starting material (Sttheme-4}* 
t 71 t 
CHg — UH h 
CHj/OAc OAC/Cli^  
CHj « CH - R 
(XXVIIl) 
LTA 
AcOfltCHgCOOK 
OAC OAC 
(XXXV) (xxxvx) 
h m -(CH2)g-a)0H 
CHj . 
c ^ p 
u 
I I 
0 
(XXXVIl) 
CH - K 
This colorl«tt liquid wat analyzed for 
Th« IE tpectrim gav« bands at 1730 (0g2pH3}» 1700 (OOOH) 
and 1240 oi*^ (acatata)* Tha &-0 atratchlng vibrations 
appaarad at 1060 and 1000 ca*" ,^ Tha NMR gava signals at 
I ' M » (C|pC0CH3)» d (Cl^ OCOCHg}^  6*0 a (3H» 0C0C|j[3)» 
8*6 aargad in part with chain mathylana (IH^CUCH )^* 8«7 br»s 
(chain and 9*1 n for iiranchad nathyl group* Tha appaar* 
anca of NMh signals at T (IH) and 5.8 (2H) claarly 
suggaata tha praaanea of two iaonara i*a« 10«aeateiiy*ll« 
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B«thylitnd«eftnolc «nd ll«»acetoiiy»10-«»thYlundttc«nolc acids in 
th» product (XXXV), which w«r« found to b« 67 and 33rotpoc^ 
tivaly on batia* On the baaia of above data the product 
(XXXV) w«« foznulatod at 10(].i)»BC«toxy«ll(i0)<^othylitnd«ea-» 
noU acid* 
Thia Binor product corvospondod to formula ^x^H^^O *^ 
Ita Ih ipectruBi ditplayed banda at 1740 (Oi22!^3)i 1710 ( ^ H ) 
and 1240 en"^ (acatata)* C»o atratchin^ appaarad at 1060 and 
laiQ coT^* H&IE apaetrum waa vary informative in aatablii^ing 
the structure of XXKVX. It gava a signal a tT 5,1 a for one 
mathina proton at Q^q (racaptaele of aeatata)* Other diagnoa-* 
tic aignala ware obsarvad at T 5*8 dtd (an* M and 4 Kxt 
Cjy^  - 7.9 a (6H» 2xOOOq23)« Froa tHasa avidaneaa* tha 
OAC OAC 
struc tura of xxxvi was formulated as 10«ll»diaeato]iyundacafioic 
acid* 
9>iiiiltyliitHMi fff Pyg^it 
Elisiantal analyais of XXXVIX torraspandad to formula 
^13^2^4* Iittaraatingly, tlia la (KBr) apactrum gava toanda at 
1740 (lactone carbonyl) and 1690 cm""* (COOH). Additional banda 
at 1170, 1090 and 1070 oT^ itara attributable to the carbaii* 
oxygan atoatahing. Tha IMB aignala at T 5*9 m • 
7*6 «(4H,H2C - CH- and q^«000H), further support ^ 
'feic^ I 
1 7 3 t 
Itf ttrucfur** Tli« tt«ii«i tIgfiAl « i ^ 8*7 w«t f « r tii« 
cli«iii pretoni* thw eorboxylic fijrotoii « t 
e f f t t t ( T«0.3) « thm •Iruetur* of (xxxvxi) was w«ll confinvd 
lay its sa»« wpwixm *W(iii»eArbosyoctyl) Y^tyrolactoiic* 
Th« ««€h«filM^ for foMiAtloR of the protitoets e«fi bo tliowii 
through tti» tetiM* « t undor* 
PbC0A«)4 
Si^ 4 GHgCiOOH 
CHg • CH - a 
» piiCoAcJg * m^* a>2 
» CHgCOOM 
(XXVIII )\ 
LTA CHg tTA CH3 LTA 
y 
ACOH 
0 ^ 3 OgCH3 
(XXXVX) 
Ai(»t 
CHjj- <fH - H 
CH3 
0 
(XXXV) 
AoOH 
\ / 
CHjCOOH LTA 
CHj-CH^ 
CH3 c^m 
0 ^ — L^C 
\ / 
OCCH3 CH3 
b 
(XKXV) 
<f«2 CH • R 
% 0 
0 (XXXVIII) 
K • -(Q^)gCOOH 
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The fonaation of product (XXXV11) was further 
supported by its mutt tpectrometry* The aatt speetrua 
(Fig* 4} gave molecular ion peak at m/z 242 along with other 
•alient peaks at ia/« 224 (t^^l^O), 198 ('4-0)2)0 ^ ^ tM-CCOH), 
196 (a24-C0)» 183 iUrnCH^mvH)^  169 (laS-CHg). 155 (I69-CH2), 
141 127 (141«CH^), 113 (m-CH^), 112 (113-H), 99 
(llS-uH^), 98 (99-H), 85 (base peak), 84 (85-.H)» 69 
m (69-Ui^), 43 (eS-^-Mg^T), 41 (SS-LH^). 
The genetia of tome prominent structure-revealing 
ions are diiteussed beJ.o«»* 
Thit prominent fragment ion results by 
<i->eleava<;ie« 
The fomation of this ion can be rationalized 
froa the ion m/z 89. 
H 
CH • CH CH — CH 1 n I — 
CH, . CK, 0; 
V " p / II n 
0 0 
m/t 85 m/z 64 
CM CNI 
.T 
CJ 
c:) 
o 
CD 
X 
o - o N 
CM .r J. 
' ! n 
r J 
r J 
o 
CM 
t.3 
o 
CM 
O QD 
O 
O C^M 
IT) 
CO" 
> 
X 
X 
X 
if) o 
r t o _ 
Aiisuajul lay 
I t 5 t 
Lett of oftff oxygen from the lofi m/t 85 retulit In 
the generation of m/z 69* 
UU - CH U-U - CH CH, • a k ^ 
I ^ II I I I I 
wH^  ^ ^ CJU ro^. ^ - "2—ff 
0 
Q 0 
m/z 85 
I 2 I ) I ^ I 
1; n C ^ 
la/t 69 
a/z 55 
This Ion of relatively high Intentlty generates 
liy the renoval of methylene group from the ion m/t 69. 
CH- — » CM. ^ CH« CH. . 
CHj — C ^  ^ ^ C ^ 
•/S 69 »/x 55 
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m/z 43 (8a »^C^^C0) 
This fx-ft9B«ntatioii occurs by th« lots of 42 » «•§ 
unit from th« ion m/t 
C'Ho — CM 
II 
CM^  { Q-t-
0 
m/z 89 
CH 
0 * 
m/z 43 
m/t 4i {mrnQH )^ 
Th# formation of this ion can be interp£#t«d in 
terms of th# iot« of 14 i^ ass unit from thc> ion m/z 55* 
CH. m. 
m/z 55 
'04-
I 4X 
£j^9-Oets<lee«noic acid (XXXVIII) was allowad to 
raact with LTA in prosonca of acatic acid and anhydrous 
potasaiU!!! acatata* Tha TLC oonitorin^ ahowad four diatinct 
I 10 i t 
•pott on TLC aloiiQ witi) ill* spot of unroacto i^ acid* Purifl» 
cation by eoiuiifi chro(tatogir«phy of th« raaction minttam 
yielded two TLC H0S!099»«0US psoductt (XXXJX) ami (XL ) diong 
with tht ttariing material (Schamo<»6)« A ninor protluct wat 
not further charactariiad baeauta of inaufficiant quantity* 
jiA 
It, - CH -
HJ^  - CH •• CH - LIG 
( x xmi i ) 
CH, 3/OAC 
(XXXIX) 
— fij 
QAe/m^ 
LTA 
AcOH,aUCO'JK 
V 
4 - - -
O/CHg O/CHj 
II 
0 
(XL ) 
Rg « •(CH2)^C00H 
t 7 8 t 
9Hiyi<irffyUiU9fi 9f ?mm% imW 
Micvoanslysls of predict (XXXIX) 9«v« the eonipotl* 
tion at ^^  tp»ctrum displayed charaetarlstic 
bands at 1745 (OgjCHg), 1710 (220H), 1230, 1090 and 1000 cni*^ . 
The N^ K spectrum of the eoeipound also supported the structure* 
It gave a s i^a l at T 5*1 for one methine protont indicating 
the addition of acetate group* Acetate protont (3H} appeared 
at T 7*9* A multlplet merging partly «»ith chain methylene 
for one proton dli^oted the presence of methyl group at C^ 
anchor C^^  carbon* From these data, the pretence of methyl 
and acetate groupt in thf?* molecule It confirmed* Hov;ev<»r« the 
Internal double bond position suggetts the product (XXXIX) at 
an itooieric mixture of 9(lo}«aeetoxy-10(9)«>«iethyloctadecanolc 
acid* 
c^yiiffMifffiitffton Ml 
The elemental analytlt of product (XL) corretponded 
to CJQHJ^O^* A characteristic band appeared at 1760 csT^ 
(lactone carbonyl) in its IR spectrum* Other peaks were obser-
ved at 1710 (gapH), 1060 and 1010 cm"^  (C-0). mH of this 
compound gave more conclusive support in favour of XL* It dis* 
played a multlplet signal centred at T 6*0 (IH) which is 
aseribable to one methine proton* Other signals were observed 
at T 7*7 m (4H, «CH • CH • and C{;^ C00H) and at 8*7 br,s 
(chain C|Jg), 0/^ Ugt From the above evidences XL was 
I T9 I 
4 {5)- (w«c«rbo xyhtp tyl )»5 (4 )-.oc ty 1 y^butyrolacton*. Th« foxm^ 
ation of th* ««thyl«e«t«i« adduct and t*butyrolacton« can bm 
rationalitad in teraa of the nechMiiM^ given batow* 
Pb(OAc)^ Pb(0Ac)3 CH3 4 CO2 
tHg 
• 
V 
LTA 
4 
. CH - CH • h, 
. H3 
K J CH M GH •» BJJJ, 
(XXXVIII) 
and/or 
• 
h^ - CH - CM - hj 
GH^  
AeOH 
LTA 
ftj^ « Cli - ai - hj. 
a u pH 
0 
and/or 
•f 
HJ^  - CH - CH - RJ 
HO^ >H2 
C 
I I 
0 
•Pb(0Ac)3 
•Pb(0Ae)3 
R^^H — — (pH Rj 
(XXXIX) 
wliara H^  • CHgCcHj)^  -
R, - CH • CH -1 I I 2 
O/CHG O/CHJ 
° ( X L ) I Rg » -(CH2)^00H. 
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Th« tp«etrtin (Fig* 9} of XL nei«aal«r iMi 
ptak At m/% 340 followed by other ••litnt at 
w/t 32a (M«CH3)t 322 (M-HgO), 3U (M-OjHj), 297 
296 (M-COg), 29S (M-CX)OH), 294 ( 3 2 2 ^ ) , 283 (297-CH2)t 281 
{M-59), 269 (283-CH2)» 267 255 (269WCH2), 253 
(267-CH2), 24i (255-0<2), 239 22B 227 
(M-CgHj^ )^, 225 (239«C»2), 2XX (225-CH2>, 210 (227.-0H), 198 
(J^gHj^^Og) or (211-CH), 197 (211-CJ^)» 185 (227-.CH2CO), 168 
166 (2IO-CO2), 156 (WS-CHjCO), 150 (IdS-ligO), 
143« 113 and oth#jr low ion peaks* 
The gtneaia of some chaxaeteristic fragnent ions 
discussed below* 
m/z 228 
This pxosilnent fragsient ion results by the migra-
tion of proton froM the p carbon to the ring and subsequent 
a«<leava9o» 
CH3 - ( C H J ) ^ • C H - A I J - C H - C M - ( C H ^ ) ^ - COOH 
CHJCCHG)^ - CH CH » CH - ( C H J ) ^ • COOH 
in, 
-J 
X 
o 
CO 
z 
in 
LL 
Ajisuajuf 
I 8X t 
^ • CT • (CH2)7 - COOH 
HO CH5 
C 
228 
« • » 227 
This is a v«ry diagnostic peiik andi results by the 
ml% 198 
This fr39»«nt ion is of importance as i t shows the 
presonca of oth«r isomer and aaieri^ ras l»y the loss of 
from th# aolacular ion through an ei»claavagat 
CHgtCHg)^  - CH - CH - CH^  - CH • (CHg)^ -
G 
i! 
V 
(XDH 
Ml 
CKGCCHJ )^ - CH - (FH - CMCCHJ )^ - COOH 
H 
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a/2 198 
m/z 18!^  {227>a^CC>) 
Thla fragnent Ion arises by th^ ioao of a^^^ from 
th« ion m/z 227 «s shewn btlow* 
UH CH - ( C H - ) - - CODH CH - Dl • ( C H , ) - - COOH 
'U I V / 
[S w/z 227 «/« 185 
-CX) 
n/l 156 (X9»>CH^CD) 
This fr«g««iit arit«t by th« lost of from tli« 
Ion m/z 196* 
CHG - ( C H J ) ^ - CH - CW C H 3 ( C H 2 ) ^ - CH - CM 
, 
^ C H 
ii 
m/t 19a B/I 1S6 
t 83 t 
hfctlon of LTA with « ,MfnMturafd Fatty Acidt (C^^ wd C^^) 
Th» C^^ and Cj^ g (XXXsyb) tranif2^»anoic acid* when 
•SjiilaxJLy traatad with LTA in aeatie acid gavn some vary un-
aauai products eomparad to thosa obtainad from terminal and 
internal elafinic aeida* TLC axamination of final raaction 
ttixtura ahowad four distinct spots along with tha spot of 
unraactad acid. Purification by silica gal Q eolumn chrona* 
tography as usual gava l^aa homoganaous products()CLIa«b)f 
(Xtlla»b} and (xUlla«b) togather with tha atarting natarial 
{.>eheiii#»8)* The raaction products of Cj^ ^ and Cj^ g a^pMinsatu* 
ratad acids idtowad idantical spactral bahavior* That is why 
thair Ilv and NMI^  spaetra ar« not baing discussadi aeparstaly* 
« CH M a^ - COOH 
(XXXayb) 
LTA 
ACOH9CH3CDOK 
I 
h^CH - CH -^OCOCHj 
OCOCH3 
(XLIatb) 
H^CH CH^  * OOOH 
OCOCH3 
(XLXla»b} 
. CH « C 
CH C 3 ^ 
(XLlIIa»b} 
0 
A3 « a| CH3(CH2)J^ 2 m^/ot b| (^3(012)^4 
t 84 t 
Elmmt&l Mialysit of th» coB^ounds(xLla»b} carr«9-
pondvd to Bol^eular and ^2X^40^4 
In th®lr IH tpectra bands at 1730 {o^m^)^ 123D (acatat®), 
1070 and 1010 aa"^ (04)) wara obaarvad. Tha fM^ apactrum 
displayed diagnostic s l ^ a l at m fox ona la^thlna proton 
(C2} with which ona of th« acatata group Is llnlcad* The nathy^ 
lena protons (2H) appaarad as doublet at T dua to tha 
deshlaldlng by the acatata group* A slnglat at T 8*0 for six 
protons domlnatad the spactrunit confirming tha presence of 
ti»o ac«>toxy functions* Other usual signals du^ to terminal 
methyl and chain Uli2 wari* also observed* these data the 
coi^ounda (XLla»b) wart formulated as ly^^dlacetoxy penta-
and heptadecane respectively* 
Aa an llluatrative example the mass spectrum of 
lt2«dlacatoxy heptadacane la recorded* Its aiaas spectrum 
(Fig* 6) gave no molecular Ion peak at m/z 356* A parent Ion 
(P) waa observed at m/t 313 (M^H^CO) followed by other 
salient paaka at s^t 312 269 (312<^H3C0}» 268» 267, 
253 (269-0), 239 (3i2-C3H^02}t 238 (M»2xOCOCH3), 210 (253-
Cghiy), 143 W9 (143-CI^), 115 (I29-CH2O), 101 
(SU-Cj^^Hg^), 97 ( l l l -CHj) , 83 iVf^Oi^)* 69 (129^3C00H), 55 
(6»«CH2), 41 ( 5 5 - ^ ) * 
The formation of these laiportant fragment Ions have 
bean suggested to occur according to the achemea given below* 
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a/t 312 (M^^H^O) 
The !8«eha!ii«!i for ihf fomation of tti« ion m/t 312 
can b9 reallx«<l In two way«« FonMHr Aoclianim thews tht pro* 
aonco of acotate at C^  whllo tho lator oxhlbita tho aeotoxy 
group to bo at 
(1) 
( l i ) 
ry H f! 
CH3(CH2)j^3 - CHj ^ tHg • OCCM3 
v . T ' 
Mt 
V Q 
CHj - OCCH3 
OifpCHg 
OH 
?\ 
CH3(CH2)J.3 - CHJ - C - CHJJ - OCCH3 
0 
m/t 312 
CH3(CH2)^3 • CHJ - <pH — CI! - OCCH3 
OCCH« 
\ I 
t 86 t 
CHj-CCHg)^ ^ - CHj - ^ — CH / o - t - CHg 
O^ CHg 
0 
0 ^ 
CH3-(ai2)|^3 - CHj - (pH — Ql 
f 
m/t 312 ^ 
DCCH-
I 3 
m/% 269 QJia^ CHgCO) 
This fragnent ion «zit«s f»y lost of CH^ CO from 
thm ion m/t 312» which can be shown as undl«r* 
w^t 312 n/E 269 
i/y ISM 
Th« foiRMtion of this ion can b « aeoountod for dtto 
to tho loss of oxygon fron tho ion m/t 269* 
• • 
0 0 
R^x 269 m/t 293 
t 87 t 
m/t 238 (M a^xOCOCHg) 
This is a v«ry charact«rittic p»alt eb»erv«d in 
favour of tho ttrueturo of ihit compound* It aritos du* to 
tho ioaa of two aeotoxy groypt from th« molocular ion* 
0 
I 
Ml " O 
OCCH3 ^ ^ H 
ai3(CH2)j4 - CH - CHg 
m/i 238 
Co(iipounds(XLIXa»b} afialyz#d for ^^ gH^^ O^ and 
Thoix in apoctra gave ISMidt at 1730 
(qSlpHj), 1705 (jSS2PH)f 1240 (aeotata)^ 1060 and 1000 m"^ 
(CmO)* vm apaetYtm ^av* tignal at T fof ono nathlna 
proton (C^)* A efiaract»rlttie doublat ippoarad at T 7«6(2H) 
which it attribiitad to tha protonc at to tha earlMxylic 
Aeotata protona w w rapraaantad by a ainglat at T 8*0 (3H}* 
Tha uaual ai^iial for chain sethylana pro ton a doninatad tha 
apactruM at a broad tinglat at T 8.7, Fron tha abova tpoctral 
avidoncat compound• XLXIa»b wora idantifiad at 3~aeatoxyhaxa>-^  
and octadacanoic acids* Thit ttructura wat furthar substan-
tia tad by tha aats apactrun. 
t 98 I 
Th« aatfl spftCtruM (Fig* 7} for 3-ac«tOMyeet«<i«e«iioic 
•eid «how«d no aolveular ion poak* Howtvor tho othor otrueturo 
r«vealin9 ions w«re observod at nft 28S( (MwC^H^O )^* 281 
(282-H}9 265 (282^8 ) » 264 (2e2*H20}t 253 (282-C2Hj)» 239 
(282-CH3a3), 225 (239UCH2), 211 (225--CM2), 197 <211-CH2), 183 
(197«ai2)f 169 (las-CHg), 155 (Id^^CH^) and other low aast ion 
peaks* 
Tht proiainont ion p«8ks ar« bi>ing ditcussect through 
the aehemes shown below* 
m/z 282 
This mass ion peak can be rationalised by two sieeha** 
nims and it etaerges by th« loss of 2^^ 4^02 the molecular 
ion* 
( i ) It shows that the earboxylic group is retained in the 
confound* 
CH3(CH2)J3-CH - CH — CH^ - C OH 
® Ml 
\/ ^OH 
CHG(CH2)J3-CH - CH — CH^ - H • 
0 
cs 
CD 
O D — — <N 
ro 
Csi. 
O 
CD <N 
O 
CO <N 
O 
CM 
O - CM 
CM 
• JiEE= 
•s—^—•• 'r "1' 
O 
CM 
Aiisuejui 
t 89 t 
CH3(CH2)^ 3 - CH • ^ 
O 
CH3<Cf^ )^ 3 • CH 
•OCCH3 
< > a^^ cHj^ xa - CH • CH ^ 0 - c - CH3 ' * #t€, 
m/t 282 
( i i ) The oth«r potsibility for the generation of the ion 
ai/i 282 eonfinie the pretence of acetate at C3 •« ihown below# 
CH3(CH2)i3-CI^  - ai CHJ • COCJH 
H^to 
G«0 
CH3 
CH3(CH2)j^ 3-CH « CH - Dig - COC;H 
I 
C-0 
I 
\ > 
CH3(CH2)j^H • CH - CHJ OH 
CHjCCHj)^^ CH -CH - CHji • C - OH 
fi 
CH • CHj - C 
m/t 282 
- OH etCi 
t 90 t 
m/t 239 (aKt^-CHgCO) 
Thit fragnwtt ion c«n b« «ecmiiit«ci^ i»y tti« lost of 
ac«tyl group froni the Ion m/t 282* It shows that ths scotoxy 
group is intact in the conpound* 
CH3(ai2>|_3 - Ui • CH - a • C - UHj 
\! 
m/z 282 
4 • 
- CH • CH - 0 • ^^^ - ^^H « o 
m/z 239 
The compound* (XLllla«t»} eorrosponded to fonsulae 
Cj^^O^ and ^si^ Ss^^a lii spectrd showed peaks 
at 1760 and i8iO(anhydrida linkage) of equal intensity* &>0 
stretchings appeared at 1080 and 1020 cnT *^ The mi gave 
signal at T 7«7 as a multiplet for three ring protons a to 
the anhydride carlMmyls* A HUltiplet appeared atT 6*0 for 
the «ethine proton with which methyl group is attached* Other 
signals were observed at T 8*7 l>r«s (chain aethylene) and 
9.1 • («H» 2XCII3). 
So on the basis of combustion data and spectroscopi-' 
cal findings the cos4>oundswe-«e characterited as 2<»(2«penta* and 
heptadecyl) succinic anhydrides. This waa corroborated by the 
t 91 t 
•ast tptciriMi data (Fig* 8) of 2-{2-h«pt«decyl) tueclnic 
anhydrida* I t no noXaeular ion paak* Th* iMilitnt ion 
paakt w«r« obtarvad at n/z 280 ()MQ2)f 239 224 
(239-CH3), 211 (224.CH)» 183 (183-0), 149 
(IftT-HgO), luo (Mcuffarty), 99 (M-239), 83 (99 -0) , 81 (99-
H^O), n (99«»C0), 55 (99^0^) and othi»» low aatt Ion p«akt# 
Th# pre»inent paaks ajra b&ing dlaeusaad bi»lo«» 1 
m/^  280 
Tha formation of this ion can ba rationalised by 
th# lost of O)^ frosi thr molecular ion aa indicatad under t 
3 -2 ^ ^ 
Ml 
3 14 J j ^ - C • 0 
CH3 CH.f'^ 
m/f 280 
m/l 239 (M-C^HgOg) 
Thia ion raaulta by th« rwoval of tha auecinie 
anhydrida ring fron th« aolocular ion* It eonfirsa tha pra-
aanea of ring at tha tanainal and. 
cn rov 
fNj ^ 
cs 
rsi 
<N 
O 
r>j 
O 
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o 
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O k o 
CM 
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o 
X I 
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il 
Ajisua;u| lay 
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m/t 224 (23»>CH3) 
TIM foTMatioii of this iofi g i v TH» «vld«ne* in 
favor of ntthyl group presont at tht o-carbon to th® ring* 
It arises by th* lota of mothyl gtmip froa the ion m/i 239* 
CHgtCHjg)^ ^ • H^ - • ^ 
IcHg 
m/t 239 «/l 234 
i/,i i^mi 
This fra^ant ion arista by the nomal McLafferty 
rearranganant as shown below i 
H I' II 
CHg(CH2)j^ 3 • CH - ai - CH • C 
mt 
OH toH 
CH,(CH«)„ • CH - CH - CM i C<r CH C < 3 2 13 I I , — 0 
CH3 CHj- C ^ CH^- C -
m/* 100 
The formation of XLIa»b| XLIXa»b ami XLIIIayb can 
be rationaliaed in tenia of aeehaniatie aequence given in 
3echeaio-*9« 
t 93 t 
^tnut r 9, 
Pb(0Ae)4 > CH3 • COj 
CHg + CH3CCX)H CHjCOOH 
.R - CH I Qi • COOH. 
u CH • CH - COOH 
Pt>(OAc)4,AcOH 
I'. - - CHg « COOH 
<!)CCH3 
(KLXIa,b) O 
-CO Pb(OAc), 
pi - CH - COOH 
CHg CHjjCOOH 
-HjO 
h • CH - CH • C 
I I 
CH3 CHj. C^ 
(XLIIX«»lti} 
.0 
Fi ^ 04 - CHg 
O^Hg 
AeOH Pb(OAc), 
a - CM - CHj - OCCH3 
V h 3 0 
0 
¥ih«r« I a • CH3-(CH2)J2-' bf CH -^CCHg)^ -^
i 94 I 
It l8 «nvitag«<l that (XUI««I») It foni«d 
quantitatively and pr«f«r*ntially in r»ap«et of tt^aetftat* on 
•taric ground tiy tfia acetic acid addition* This ^-ac#t«t« in 
praaoneo of LTA undargooa dacarboxyletion^^ and tha radical 
fonaad it convortad into tha earboniun ion* Now tho acatata 
ion intaracta with tha carboniun ion to form l»2-diacotoxy« 
p«nio-> and heptadacane (XLlafb)* The formation of XtJi:a*ti it 
tuppotod to ho by addition of methyl radical at tha fwpotition 
and at tha tecondary radical i t rotonanco ttahiliead bf tho 
adjacent carboxylic group* the attack of carboxynethyl radical 
taket place which on aubsequent dehydration retulta in 
XUlla,b* 
I t 
c. (• ) fftPiffftlffg! 9f ^Miifft^fiirt fm jyntiiniMfflff^ fittY 
Th« tynthesis of fatty aatarlalt tubstltut^d by 
bivaJLant sulfur hav« baan known aueh longar and art of para» 
mount practical Intareat* Eacantlyt conaidarabla attantion 
has been devoted to the reactions of sulfur^contalning 
reagents with unsaturated fatly acids* Theoretically unsatu* 
rated fatty acids would yield a mixture of isoneric produetSf 
which have been well established by a number of reactions on 
unsaturated systan* In contrastf this is not always appli* 
cable to terminal or «9 3-4in8aturated acids* 
A large number of sulfur derivatives of fatty 
acids^^^^*^^ have been prepared by the reaction of sulfur* 
containing reagents with olefina to produce commercially 
important producta* This investigation carries our systematic 
atudy of the LTA oxidation of thioethera prepared by the addi-
tion of Miaifcaptoethanol to monousaturated fatty acids 
eontsining double bond at terminalt internal and in the close 
proximity of carboxylic function* 
Hfnttfn tf Mtif^w^tiynTOl w m Ttffilfifti ffUY 
6SM 
ICMJndecenoic acid (xXVlll) was stirred with 
mearcap toethanol* 
I M t 
Th« r«««tlofi was aonitor«d l»y TLC which •ho«r«d on* 
distinct spot alongi with the faint tpot of tt«rtin« aat^rial* 
eryatallizAtion yittldad a pur* TL.C hono^cntout pro* 
duct (XilV), 
CHG • CH - H .11^1. CMG « CHG - H 
^ S 
(XXVIIl) CHg • CHj - OH 
(XLIV) 
9nfyti?tfyAiiti9fi f f m m % imy} 
It analyxad for ^^  tpoctrvH g«v« 
a Inroad band at S^ OOCCK^ H^ tDt niO(22pH)t i490CCH2*3 dof.), 
1240(CH2*^  « « « • ) » 1045 and 1010 caT^CO-O). Tho mi q w 
aignala at T 2,9 a(lH» CH^^qDa ^iaappoarod on 0^0 shako) 1 
4*2 t(2H, q^oOH}, 7,2 t(4H» with othar poaks 
oboarvod for fatty acids* On tho b^fia of IR and Itifi* ec»» 
pound (XLIV) wao foiaulatad as ll*(^iydroiiyothylthi^undocanoic 
acid. 
Its «ass spoctrua (Fig* 9) gavo aolooular ion poak 
at m/t ^^(O^fy^O^^) followed by othor saliont poaks at 
m/t 24»(M»0H)» 244(IMl20)» 231(ftM:i^ 0H)9 229(244i-CH3), 217 
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mcjyi-scHgCHjOH), w c m - c H j ) , wacw-cHg) , 
ioKilS-Gij ) ! 87<l01-ai2)t 73 
(07.aijj), »9(73-CH2), 
The •tructyrff<i>r«v««liiig iont « r t dlteutttcl in 
the tchtnes shown b^ Xow t 
m/t 
this fragiiffntation can t»« accounted for clu« to th« 
«xpulaiort of ai^ OM group fron thr iiol«eular ion and ahowa tha 
flcclaavage 
^ tOH ^ kj^ ^ ^ f 
uHj^i j CHj 
Mt m/t 231 
a/i • CgH )^ 
Thia i«n ariaaa bf tha aubaaqucnt loaa of watar 
aoiaciila and athyi oroup fro« tha aoXacular Ion and danotaa 
tha ruptura of aulflda t»ond (3-Cj^,). 
C ^ ^ C H J - (CKJ)^ - COOH CH - CHJ « (CH2)8 « COOH 
F TOH • S • 
Mt 
t 98 t 
CH • ai 2 « (CH2)8 - C300H Ol — CHg - (^82)3 - COOH 
1 I 
Cfij-CHg 
CH —• CH - (CHglg - UX)H 
ciij— bi^ 
CHj 
CH -ZZ ^H - (CH2)G - COOH 
I S 
CH-
CH CH - (012)0 ** ^^^ O! —. CH - (CH2)8 • 
IB/Z 2X5 
This i « th« sulfide bond eleavag« ion and confirms 
that th« hydroxyoth^Xthio group is attached with C^^ - It 
can arisa by tiwo diffarant ways i«a» («a»SCH2CH20H} and/ox 
(m/t Tha aachanism of doainating poaaibiXity ia 
shown baXow t ^ 
• • 
0 
CH, • (CM«)o • COOH 
u 
'^CHJ - ( C H G ) ^ - C • OH 
• 
0 
N c H J ) ^ 
C-OH 
m/t X85 
t 99 t 
M M 
acid (XXXVIll) w«t aXiowad to 
raact with 0«««rciipto»th«iiol under th« taa« eonditions at 
datexibad earliar* Tha TLC owfiitorlng thewad two distinct 
apota* The column chromatography of reaction eiixture gave 
(XLV) along with the starting material (SeheBie->ll), 
mmf u 
Cli^ CCHg)^  - CH w at • ('^Hjj).^ COOH 
(XXXVIII) 
CC14 
- 3H 
Cf^ - OH 
CHgCCHj)^  - (pH - CH - (CHj)^ - COOH 
H H 
(R) (H) 
(XLV) 
a « SCHjCHjOH 
<r^«riiUarlntt9R t l tnt lignifili iW^) 
Micxoanalyaia of product (XLV) gave the eomposition 
as CJQH^OJS* The IR apectrum diapiayed characteristic banda 
at 3400(C0Sii and CHj-QU)* mo(SgpH), 1450(CH2*S def«)» 1260 
t 100 t 
(CH2«3 wag.), 1040 «nd 1000 cai*^<C-0)« Th« mi of this com-
pound alto si^portod th« ttructurc* I t g«v« signals at 
T3.2 fClH, dltappeojrod on D^ O shsk*)* 6.3 
7.3 a(3H« .qj^S-Clig}, 7.7 miSH, q|g*-C00H) with oth«r 
usual peaks obsarvsd for fatty acids. Th« structuro 9(10)«> 
(Hydroi(y«thylt}iio}octadeeafioic acid was aasigntd to XLV. 
Its iMas sp^etrtis (Fig. lo) showed no noloeular ion 
peak at m/t 360. However other salient peaks were observed at 
m/x 342(1*-H20), SSOtJSiW^ijO), 329(W-CH20H), 
(342-COOH), 284(329-C00H), Zyil^ SO^CH^COOH), 238(284-01^3}, 
217(316-C^HJ5), 203(j*.(CH2)8-C00H or 316-CgH^^), 199(217-H20), 
185(203-H20), 189(203-CH2), mde^-CH^), 
149, 111, 105 and other low isass ion peaks. 
Some of the prominent ions are discussed as follows: 
m/t 329(M-'CH20H) 
This fraoMent ion confirms the presence of CH^ OH 
group in the eoispound and arises due to the loss of CMjOH from 
the Molecular ion aa discussed in caae of XLIV. 
m/t 238(284.>CH2S) 
This f^agiant arises liy the loss of from the 
ion m/t 264 and constitutes the sulfide bend cleavage* 
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H 
CHJ . ( C H J ) ^ • GH 
C 
CH . ( C H J ) ^ - CHJJ 
O^ m/n 284 
H 
CH 3 - (CMG)^ • CH - L A , (CHj)^ - CHj 
» / « 238 
These Ions are pr«nilD#nt In assigning l^ he iswseric 
structure to this compound and can be shown as below t 
H 
CHgCCHj)^  « CH - - CH - (CHj)^ CHj 
^^^ ?« \ m/t 316 
N 
•^SM OH 
H. 
•^SH OH 
iHg-CHg 
nI/ 
t 103 t 
•SH OH 
C H ^ 
\ I 
(jjM 
S^K-^ CH -^CHj 
m/B 217 
OH 
'*'SH OH 
m/t 203 
n/m w ( 2 i t ^ o ) i lasCaoa^HgO) 
ttivM fxmqmmt losit «r&tt by th« «ui>««quimt of 
w«t«r nolteuit fron th« ion m/t 21.7 and 203 7»tf>«etivtly wid 
eonflzsi th« ef hydroxyl ^ u p in tli* iona. 
fitifUftn gg Wipfigiftttimiffi ff^^irt iiH^Htiiiritftf HWt Mli 
Th* Miitfdctoiry r«fult« oHiainttf txm tM ruction 
of ^^Morcoptootliaiiol. with lo»uiicioe«iioie odd and 
dooonoic acid proaptod to eorry tho roootioii w i ^ 
todocoBoic ooid (XXXb) uniotho f «M «iHiditSoii •• 
dooovltood •«rli«r* Tlio tiouaJl wfttkvp rogoiiorotod tlio erigiiiol 
eompouiid ohowliiff tliot rootilon did not oocinr* 
Tht noAHTOOttivity of tho trfno»2*ootodoconoic ocid 
•oy too attributod to ita poouiiar atniofitral foaturoa* 
I 10 i t 
c, (b) fttffU9H ^f m T^iftf^tyi 
Although a nuaber of itudies have rcported^^*^ the 
oxidation of •ulfldot by various exidontt* l i tt lo infoxna-
tien it availabla rogarding the oxidation by LTA» Thiols and 
sylfictos hava boon oxidixad by aquaous acetic acid in LTA to 
thair corraaponding diaulfidas md aulfonaa^* In continuation 
of our work using LTA for oxidativa cyelixation of various 
functions in fatty aeid8» wa axtandad our work to tha oxida* 
tion of tazminal and internal thioathars i»a« ll<-(hydroxy-
athylthio}undacanoic and 9(10}«»(hydroxyathylthio)octadacanoic 
acids respactivaly in banxana undar anhydrous condition* 
Prinarily i t was axpactad^^ that l|4-apisulfide with small 
ffinount of disulfide would be formed* Therefore the tamper a-
tura was raised to the reflux point of benzene* But turptia* 
ingly no l94»episulfide was obtained and insteadp disulfide 
was found to be najor product which concludes that dimerixa* 
tion is mora facile than the oxidative cyclization in presence 
of LTA»bensene« 
ftfttuw tr iiTA ffiirt Ttffima T^i9fVigf 
Hydroxyethylttiio)undecanoic acid (XLIV) waa 
treatad with LTA in tha praaenee of benzene* The reaction waa 
monitored by TLC which showed three distinct spots along with 
the faint spot of atarting material* The final reaction mix* 
I 10 i t 
tur* was fractionated ovar ailiea ^al G eoluoin to glva two 
TLC hiMioQaiiaoya produeta (XLVX) and (XLVXI) (SehaMa<»l2}. 
Ci^ • CHg - H 
S 
I 
CHj « CHj - OAc 
(XLVl) 
Schaaa » ia> 
9^2 • ^^^ - ^ 
s 
(XLIV) 
LTA 
h m 
/ 
CH^  • CHj - a 
s. 
d ^ « CHg 
(XtVIl) 
- h 
ffNgtttttlrHUftn ftf iUwy m^lM^t (ftVi) 
Tha li^ict mixmr product axhlbitad tha ala«antal 
canpoaltian aerratpondiiiQ ta tha foroHiia Cj^^H^^^s* Zta IB 
apaetruM ahowad toanda at Jl730(0SQpH3)»mo(^H)9l4d0(CH2*S 
daf*}, 1230(aeaUta),l0d0 and iolo Tha praaanca 
of atatata group auggaatad that hydroxy function haa baan 
t 105 t 
changed to ac«t«t« In p r o f LTA-baiiian*. Nim tpactrun 
9«v« •ignslt at T t<2H» C|^«OAe)» 7*2 •(4Ht 
7*9 tOH* OCOC^ lg) aiid other utual •i^nalt obt«rv*d in fatty 
aeida* All th4is« •vidtnces l«cl to th» eonclittion that tha 
compound (Xi.Vl) was ll-(OLc«toicy«thylthlo)un<s«€anoic acid* 
fh« atructura of (XLVI) waa further aubatantlatad 
by ita aaat apactrua (Fig« 11)* It showed no nolecular len 
peak at m/t 904. But ether salient peaks were observed at 
245(M-0C0CH3) , 244(!!«-CH3C00H), 2a9(244-CH3), ^ • 
215(244-02^15)p 200(245-C00H), 185(245-SCH2ai2), 183(215-5), 
171(244-C3H53 or IBS-CHg), ^ ( m - C H j l i 143(157-01^), 129 
(I43-CH2), 115(129-ai2), 101(115-0^) and other low mass ion 
peaks* 
The profliinent peaks which support the structure of 
the compound are being discussed below t 
m/z 2Z9i2A4mCH^) 
This ion is characteristic in view of the a*-
cleavaoe ^ sulfur and arises due to the loss of 
asthy1 group from the ion m/z 244. 
CHJ - ( C H J ) ^ - COOH Q I - ( C M J ) ^ - COOH 
^ C H j • CH-CHg • 
a/s 244 
vf rsj 
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cn • {Oi^)^ - cooH 
•s _ _ 
II 
CH - CH-
CH • (OU)-. - COOH 
/\ ' 
a/t m ( 2 4 4 ^ 3 H ^ 3 ) 
This fxBgmmt ion is structure^confiziaing as i t 
occur» tiy C^xo^^xi^  ^^ tuifur audi arlsaa by th* 
lots of the ion a/x 244» 
U CH^  - (CHg)^ • COjH > CHg - (CH^Jg - C ~ 
• CM 
CM 2 
n/f 244 
OM 
171 
\/ 
0 
CHg - CCHg)^  - li • OH 
Th« idontity of (XLVIX) at llfU'-di-Caulfidound*-
canoic) aeid* a whlta aoiid aubataneof was oatabliahad by 
aiexoanaiyaia and apaetral data* Tha eianantal analytia 
eorraapofwtod to tha fenuia Ita IH apaetrtM ahowod 
banda at 1420(CH2»S daf.) and X230 caT^CCH '^S wag*)* 
Tha tm apaetrai gava aignaia at ^ 7.2 •(4H» 7.6 a 
(4K» 2XC^ 2«»CX>OH} and othar uauai fatty acid aignala* 
t 107 t 
Th« stmeture of th« dituiflcte « • • further •iipr»or-
ted by its » • • • tpcctrun (Fig* 12}• It Q«v« th« noloeular ion 
poak Hi m/z 434<022^42^4^^ follow«»d l»y ethor saliont poako 
«t m/t 416{M->18)» 234{1*-0H • Cj^ j^ ltj^ ^^ *^ 233{M-0H • CI^I^IJ^O^), 
232(M-CH • 200(232-3 ) , 199(232-3H), I 7 1 ( 1 9 9 I ^ } T 
149(167-H20), 125(U7-Cf^C0)t Ul(125-.CH2), 97 
(Ui-CHg), 69(03-^H2)» and othtr low 
nasa ion poaka. 
Th« ganosei of atructur^-revoaling fcagB«nt iona 
aro b«ing diacuaatd Dolow i 
m/t 232(M J^H • 
Thit fragBiont ion arises duo to tho aimult»neous 
loaa of hydroiryl group and aolteular ion* 
Ihia ion occurs du« to th» cleavage of suifldo bond 
CUJCCHJ)^ - GDOH 
s: -OH 
CH2-(CH2)^«a)0H 
Mt 
CH2-(CH2)^  - C » 0 
CH2(CH2)^  - 5 « 0 
st 
CH2(CM2)9-CX)0H 
m/z 232 
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i/i mim-^) 
This fra^HMit i«ii w i t « t by th« lost of tuXfur from 
the ion m/t 232 and rotulit by tht S»S cloavago. 
CHg-CCHg)^  • C I. 0 CH^-CCHj)^ - C • 0 
^S^ J. > t 
m/t 232 
• c • ^ 
m/t 2iiO 
tbff fomation of this ion ean b« aecountod^dito to 
tho lots of tulfhydrll group from th« ion m/t 732, 
CHj - ( a ^ ) ^ • C • 0 CHj - • C • O 
^ • st H 
I 
® m/t 232 
aij-CH(CH2)^-C-0 •s - CHj - CH — • C • 0 
St ^ \ c H , ) / 
CSH 
m/t 199 
I 10 i t 
i/l 
This fragaentaiion occurs due to th« lots of 
sulfur from th« Ion m/t 199 and eii}f>rgos as a result of 
rupturing of bond. 
s 7 au - CH — c - Q - - ai — c « o 
^ \ / \ / 
(CH2)e iCH^)^ 
m/t 199 t n/z 161 
\ / 
4-
0 
UH 
\ / 
9f I'TA wHfi Ifi^tgna T^^yfliy^gf 
Siaiilsr type of reaction was applied to 9(10)«-
(h]rdroxyothyltliio)oct8docanoic acid* TLC showed threo dis-
tinct spots along with the unroacted starting isaterial* 
Chromatographic separation over silica gel Q of the reaction 
Mixture gave two TLC homogeneous products (XLVIII) and (XLIX) 
along with the starting material (XLV). 
t 110 t 
CHgCCHj)^ • CH 
(h) 
R 
(H) (XLV) 
LTA 
H 
ch3(CH2 
3 
3 
H vl/ 
CM3(CHj)y^H- -CH(CHj)^ COOH 
Q » w Q 
I 
wHg-CH -^OAc 
CHgC Cllj ) ^ CH CHg )^COOH 
H 
(XLVIII) (XUX) 
9mr«f lt f>nUwi gf Pffffiftiiil (ttVIII) 
Th« •Immtai analytit of coMpeund (XLVIII) corr«f-
pMidad to fosmila ^^^Q^ fy * ^ apactruM ditplayad banda 
at i700(g2PH)f 144&(CH2-S daf.) and la^OCqf^S wag.). Tti* NMH 
apactxun further tupporiad tha atructura toy giving signals at 
T7.3 n(2H, 7.7 «(4H» 2X qj^ COOH) and 8.7 te»a 
(chain Thaaa data auggaatad tha product (XLVIXl) to ba 
9«9* (10tl0*)*di«( aulfidaoctadocanoic) acid* 
t in I 
The fomatlMi of ^<liict (XLVUl) w«« fwrthwr 
•upporUcI by itt •••• tptctrosc^y* The IM«C APTCTRTMI 
(Fig* 13) of (XLVXIX) g m mtltulme ion pwk at ^/s 630 
(Cj^H^O^Sj) alofig witli (il^fl.) And othor Milont iMi p*«kt at 
613(«M}H)9 6i2(M»H20)» SeftCM-OO )^* dftSOSd^HjO), 903(M-» 
283(347-23)» 2 ^ ( 2 9 7 - 3 OR 283.-H20)» 247(404-(CHJ)GC00H), 90 
(247-CCH2)ga50H ox 376-HOOO.<CH2)^(CH^)Y.a50H), Mid otiior 
low » « ! • Ion f»o«k«* 
Tlio ch«r«ct*rlttie fro^nont ions arc diacuaaad 
bolow in tha aehamas* 
m/t 503[lU»CH3CO )^g3 
This fYapiant ion ariaoa dua to the loaa of 
fro« tha volaetilaf ion and eonatitutaa tha oN^laavago ( C ^ j ^ ) 
whan tha iaoaiaar ia iinkod through C^ and C^,* 
R. « CH « Oi - a , 
V / I / 
s s 
\ \ 
Rj^  •• CH • Rj Rj • CH • Rj 
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m/% 404[M»>CH3(a[g)^ (CH^jy-CHg] 
Thit f)rag»fmt Ion eonfiras thv isoiii«Tlc fotm whf»n 
th« and Cjot linkotil through th« two sulfur atosi to 
fojrm thfr dlmpx and It «ri««9 by th^ lo»» of a?3(CH2)y(CH2)^Hj 
moiety from th# nol«cular ion* It can bo rationalitod at unW: 
r^ 4. h^ L CH - Eg ;s — CH - Bg 
a 
\ mlz 404 
t. CHgCCK ,^)-^ -! • -(CH2)QOOOH 
Thit fra9t«ntation occurt by the furth#r lott of 
C^^^ from th» ion m/t 903 and givot tho ovidoneo of o^^loavago 
( C ^ J ^ Q ) . Tho gonotit can bo thown bolow t 
CH m H^  CH • R-
\ - Rj 
m/M 3 0 3 
H^  - CHjCCHj)^-! - -(CHj),j.COOH 
I 10 i t 
This fragn«nt ion eonflx«« th«t two sulfur atOMS 
are. linlcod to foxn the diner (XLVIll) and arises by the loss 
of 21 from th^ Ion a/r 347 which snierges by th^ ^ homolysis of 
thioeth<»r linkage (S^C^ or 
H H 
h^ - Q!5 - CH - h^ > K, • CH CH - h, I \ / 4 
^ » _ , ^ 
4 
m/z 347 m/z 283 
ts/z 247r404-(Cfi^)^»C00H] 
This fragnent ion arises by the expulsion of 
^ ^ ^ ^ confims the isooc^ric foroi 
of the diaier* 
IS 
^ • ^2 "^CH - hj 
n/t 404 m/t 247 
Rj • •(CH2)g-C00H 
t 114 t 
m/t 90f247>(CH )^gCOOH3 or r376.>HOOO>(CHg)^ (CHg>^COOH3 
This fra9B«nt ion aritot by th« Xoat of 
from ih« ion a/z 247 which givos duo that tho two C g^ 
molecuiot Ar« linked through Cj,^  ond Cj^ i^ whil«> at the affao 
time this fragmont ion« whon anoxges from th«> ion m/z 376 by 
the lots of j^^ ^H^O^ fUrnishea evidence that the two Cj^ g 
moieculea are linked through C^  and These data conclude 
that the (XLVllI) is in isomeric form. The genesis of this 
8tructure«revealing ion can be shown through the two possible 
ways t 
( i ) 
:CH 
-CH • a. 
m/z 247 
•s-
CH 
CH 
m/z 90 
S • -(CH2)Q-C00H 
( i i ) CH H, 
/ r\ 
• 2 
n/z 376 
:CH 
CH 
m/z 90 
fig • -<CH2)y-C00H 
t 115 t 
Th« ia«ntity of th« product (XtlX) •• 9(10). 
(aeotexyothylotilfonyDoctodoeanoic aeid w«t ottabll«h»d k>y 
^JLifliental cootpetition as wall as Ita apactral behavior* Tha 
elanantal analytlt eorraspendad to formula 
IH spactruBi waa vary Infomativa In regard of th© atructura 
•atabllahnent. It dl^layad banda at 1740(0^113), 1710 
(ia^H), 1450{Cfi2-5 daf. ) , 1315*1290 trlplat, 1120(0 • S • 0 
atr.)» 1230(acatata)t 1020(C-0) and 600 » r. « O aelaao* 
rin« d®f»), Ita mh aave algnala e t T s . 5 ^ 
6,5->7.1 br,ai(3H» --Ur^C^g), 7.9 aOi , OCOCj;^ ) and oth«»r usual 
fatty acid aignala* ° 
ftiaaa apactrum of (XUX) (Fig* 14) gava the nolacu« 
lar ion paak at m/z ^^AiC^H^^^^S} along with (M4I) followed 
by othax taliant paaka at m/t 418(I4»0}, 417(lii-0H), 416(M-H20), 
375(M«0C0CH3), 374(W-CH3000H) , 358(418-CH3aX)H or 417-OCOCH3), 
340i358-H20), , 307 
283(H-C^iy5^S), 171(323-C^HgO^S), 169(321-^^^^3), 
157(309.C^Hg0^3), IWOOT^^HgO^S), 139(157-820), 137(195-H20), 
153(171-4120), 151(169-.H20), 125(153-^), 123(151-CO), 111(139-
CX>)9 109(137-00) and other low naaa ion paaka* 
Tha atructuro-eonfiniing iona are being diacuaaed 
in tha aehaaaa ahotwi below t 
in 
CD 
u. 
I T 
Ajjsuaiuj 
t iU t 
a/i 41§(H-9) 
This fr«9i«nt ion aritfti duc^  to th« loss of one 
oxygtn from th« noloeular ion and can be thown at b»lo« t 
H 
R^-ai- - c jw . j 
i-HjCHgOCOCf^  
H Mt 
fij^ -CH- -Cl-Wi, 
CHgCHgOCOCHg 
m/t 418 
H 
h^mcn- •CH-^  
0 -3E0* 
iHjCH^OaJCHg 
h^ m C H g C Q i j ) ^ -
Th«*« fz-agnont ions emoro* from tha nolacuiar ion 
and confirm tht protonce of iaonoric •tructur© of tha eoa-
pound* a/t 32i confima that tho acatoxyothyiauiphonyi gtwtp 
ia attachod with C^ Q and a/z 307 fumiahoa tha ovidonea that 
acatoxyothyiaulphonyi group ia alao proaont at C^, 
CHjCHgOCCHg 
Uit 
.CH - R, 
CHjjCHjjOCCHj 
m/n 321 
013(012)7-1 « -(CH2)Q'-COOH 
I xvr I 
0 - 3 - 0 ^ ^ •O « 5 • 0 p 
CHjQJjOCCHg CHjCHjOli-CHg 
Mt m/t 307 
K ^ . CHgCCH )^^ -
Th«te two fraQBiwit Ions wise from n/z 321 and 307 
respectively liy further loti ©f acetonyethylwilphonyl ^roup 
«ft»r pickifm up ono hydrogen from the fatty acid chain* The 
genesis can be shown through the following schnies* 
^ - CHj - hj CH - M - R2 
1 1 . 
A ••Jv O m ^ ^ O 
CHjCHjOCCHg 
i^t 321 
CH • CH • Rj •CH • CH - Rg 
S • OH 0 » m/z 169 I II CHjCHjOCCHg 
t 118 t 
CH.CK^.H^ 
OmS^* p 
CHjjCHjjjOCCHg 
m/z 307 
CH • CH -
I i ) ' 
iHjCHjOtcHg 
CH » CH - H 
0 • S « OH 0 
C H g C K g O C C H g 
2 CH » CH « K, 
m/t m 
m/t 
This fragnantation occurs by the cl«avati» of 
sulfide linkage and Is^pxoalnant ion to coirruborate th« 
•tructura of XLIX. 
H 
R,- CH--ai • R 4. E . CH--J--CH - H. 
O * S • 0 
QijCHjjOt^ CHg 
^ —' • 
m/t 283 
a 1 - CHgtCH )^^ -
Experimental 
t 119 t 
All nol tingf point a w«r« otot«rv«d on a Kofi or appar*-
ty« and art uneorroctod* Infrarod (IR) •poctra w^a obtalnad 
with a Parkin Elitaf 621 apaetrophotoaatar* mielaar !i»gn«tle 
raaeiiMica (NMB) apactra wara raeordad with a Varlan A60 
apaetronatart ehamical shifts ara raportad as T (PPU) ralativa 
to tatramathylsilana {TMS}« Tha aamplaa wara run as lOA aolu«» 
tion in CDCiycci^* Tha abtoaviationa a»dtttiii and br danota 
singlat* doublatf tripletf nultiplat and Iwoad raspaetivaly* 
Mass spactra wara naasurad with a JEOL JMS»D300 at 70 aV. Thin 
layar chronatographlc (TLC) platas wara coatad with silica gal 
a and sprayad with aquaoua aolution of perchloric acid* 
Pat* athar rafars to fraction of b«p* 40-<-60C« Ih values ara 
givan in 
PbgO^ • aCjHgO^ PbiCgH^j)^ 4 2Pb<C2Hg02>2 • 4M2O 
A isixtura of 45 gn of glacial aaatic acid and 10 g» 
of aeatic anhydrida is plaead in a 1 l i t . flask (3 naekad) 
providad with a tharmoaatar and a narcury aaalad stirrar* Tha 
liquid is vigorously stirrad* haatad to 55-60C and 29 ga of 
dry laad pawdar is addad in portions of 2«3 gn* A frash addi-
tion is siada only aftar tha color dua to tha pracading portion 
has largaly disappaarad* Tha taoiparatura waa not allowad to 
riaa abova 65C* Towards tha and i t say ba naeasaary to wain 
t I 
tht n«tlt eoniimioutly to aiyotit 80C in ordtr to toiiipl«t« tii« 
rMCtion* At th« m4 of tho arooctioiit tiio thick «IKS toaowliot 
soiytion is eoolo^ «R«S the precipitated LTA is filt^o<i 
off C»other liqyor i t kopt oticlt) and waohod with ^lAeial 
acetic aci«t« The crude product without tieiiig dried it dissolved 
in hot gfiaciai acetic acidf containing a l i tt le acetic anhyd* 
ride. The solution is treated with a l i t t le decolorising 
carhun» filtered through a hot water funnel and cooled* The 
colorless crystalline product is off Mid dried in 
vacuuai desiccator over KOH pellets. The yield is about 12 
f f fttWfffff^tl^^ CM^} 
10 of aiethyl stearate was dissolved in dry ether 
(900 lal} and added to a stirred suspension of lithiua aluai-
niun hydride (2 gn) in dry ether (200 a l ) . After stirring for 
10 »in* at room tenperature* excess of hydride was carefully 
destroyed iiy the cautious addition of wet e^er and then wat«r» 
Pilute sulfuric acid (2 l i t « » 211} was added and the octadecanol 
extracted with ether and dried* A nAtite solid product was 
obtained which on crystal l i t ation yielded octadecanol «*p* 
( l i t * ^ iB*p* ft9C) (roundi C» 79*98| H* 14*00* Calcd. for 
C|gH3^t C, 80*001 K, 14*07K)* lE(nuJol}, 3390(0H>* mi i 9*lt 
(9H» qi^}. 8*7 l»,s(chain Cl^ )^* 7*4 l»r»s(lH«0|i) and 6*5 •(2Ht 
C||J -0H ) * 
t 121 t 
pfftfrtgftUttn gf iftrHYitoOTniltfmlf itttf^^ imiW 
Xfi • eonlcaX fiaafc fitted with « aagfietlc stirrer 
w«« placed aercuric eeetate (3*19 gn| i0«0 onei) and water 
(10 ni) wraa added to dissolve the aercuric acetate followed 
iiy tetrahydrofuran (10 ml)* Then undecenoic acid (1.84 gni 
10 mmol) was added* The yellow color diappeared in 15*20 
seconds* The reaction aixture was stirred for 20 ainutes 
at rooa tsnperature ( ^ 2!IC) to coaplete the oxymercuration 
stage* Then caustic soda (lo.o al| 2*0 M) was addedp followed 
by sodium borohyciride solution <10*0 nl| Q*5 M) in NaO^ i 
(3*0 4^)* After th© reduction at 3QC the mercury was allowed 
to settle* Sediua chloride was added to saturate the water 
layer* The reaction aixture was acidified with dil* KCl to 
regenerate the acidsf as well as to destroy the excess of 
sodium borohydride* The product on extraction twice with 
etherf dried and evaporated to dryness yielded a viscous oil 
(1*82 ga}* It was crystallised twice froa pet* ether»ether 
(111) to furnish white crystals of ICMhydroxyundecanoic acid 
(XXVlla) (1*54 ga) a*p« and m*n*p. 49C (lit*^^ a*p. 49.5C}* 
The resultant hydroxy acid when subjected to acid catalysed 
•ethylaUon afforded aethyl 104»ydroundecanoate (XXVllb) 
(Feundt «5*32| H, 10*9&* Calcd* for C|^ H2403t C» «l*31| 
K» 10*969<)» ia(KBr}« 3420( OH), NMRl 6*24(1K, 2*9 S 
(IH, 
OJi 
t m t 
fytgiHriUtff tf (M^tt) 
To a iv«jll stirrtd mixttir* of oetmioemoic aciiS 
(90 9Bi| 166.66 mmol) «td r«<l ]»he«f»liero»t (2.3 pi)* dry i»roaiiii« 
(30 tti) was addad drepwit* at 9QC in a pariod of 7 hrt* THa 
nlxtura waa vlgoxoiialy atirrad dmrin^ tSia addition of l»roiaina 
by using a naretiry taaiad atiiTar* Haatinc} ma» continued for 
24 hra« and the eooiad solution was pourad into eoid watar and 
i a f t ovarnigttt* The solid product was filtaradp axtractad 
with eth^r* washad with aqueous sodium sulfita solution* thm 
with distillad water and driad* Aftar evaporation of solvant* 
2*l»roiBO a«id was ol»tainad« 
The (2«»tiro«e} oetadecanoic acid (5 gn) was 
rafluxed with potassiun hydroxide (2 gn) in athanol (50 ml) 
for about 10 hrs« Alcohol was ranoved at reduced pressure and 
residue was taken in water. The content was then treated with 
dil» HCl and extracted with ether. The ethereal layer waa 
washed and dried* Evaporation of aolv«mt yielded a mixture of 
2«»hydroxyoctadecanoie (XXlXa) an4 acme ««p»unaaturated acid 
(XXXb)* On column chromato^^hy ever ailica gel a the 
2«hydroxyoetadacafioic (xxiXa) m«p« 90*91C (lit*^^ m»p* 90«9C) 
t3^aiia»2»»octadacenoic (XXXb) acids were separated as solid 
products* (Foundi C» 71*9Qt H» 12«03* Calcd* for C^gH^O^t 
C» 71»9fl| H« 12.07). lfi(CCl^)t 3440C QH)« ma 9.1 t(3H» 
C||g)f 6*0 unreaolved multiplet (IH* CH-qD* 
i 123 t 
Til* 2«»hy<lr»«yo€tad»eMioic «eid on acid eat«lyt«d 
••ttxification y i a l M »athyl 2«hydroxyoct«d«e«iioat«(XXXXli)* 
ftmUftn fff iiTA wun iw} 
OQtadtcanoX (1 gm% 3*7 aiaol) takan In banxana(20 al) 
was rafXuxad with LTA (i«63 gpii 3*7 aaol 10^  axcaaa) with 
fraqy«nt intarruption of haating* Aftar 3 tirs» wHian atwrch 
iodida taat ahowad eoaiplata conaua^tlon of tatravalant laad» 
dry athar (20 al ) tiraa addad to raaetion mlxtura* Aftar kaapln^ 
for 1-2 hra« at 5Cy load diacatata waa ramovad by fIXtaxation 
and i t was subaaquantiy waahad tvriea with banzima to ax tract 
tha raaetion product* Tha conbinad fiXtrataa wara diXutad with 
athar» waahad auceaaaivaXy with aquaous aodims bicarbonata 
and watar and finaXXy driad. KaaovaX of aolvant yiaXdad a 
brownish viseous oiX* TLC showad thraa apota» ona distinct 
•ajor spot and a vary faint ^ot poasibXy for Xt9*apoxida 
along with tha atarting satariaXa* SiXica gal 0 colimm 
chroMategraphie aaparation affordad only ona TtC honogafiaous 
product* (Foundt C« 8D*52| H, X3*40. Calcd* for 
C9 80*»9| H» 13«439<}« XR(naat}t 1230^  1060* 1040(C«0), N«Bt 
^ u 
9.1 t(3H, qjjj)! 8»7 br»s(ohan % ) | 8*2 
t 124 t 
A »lxtiir» of vethyl lO^hydroxyuiidAcmoct* (1 gai 
4*6 amoDt tTA (2«03 9B| 4*6 imol 10^ • X « « M ) and bens«n» 
(20 aX) wat r«flux«d and the tworkup •• d««erib«d ••rllcr 
yl«ld«d an oUy yalXowlsh liquid* It ahowad a distinct apot 
on TLC along with the apot of unreacted aat«r« Purification 
by coiumi chroaatography aa usual gave tha product ( X X X 1 I I } » 
which waa adjudged pure by TLC* (Foundi 67«27| H* 10*27« 
Calcd. for 67.29| H, 10.28). lR(neat)t 1240, 
1 1 9 0 , 1 1 6 0 and 1010(0^}. M I T 8.8 BI(3H, -QJG) ! 8.6 br,8 
M il 
(chain 8.1 ia(4H, l i — - ^ — ^ ^ )l 7.7 «(2H, qjg-COOGHg)^  
^ n - ^ ii/—\ii 
6 . 3 8(3H,CXX)C||g) and 6 . 1 m " ( 2 H , 
The hydroxy eater (1 gn| 3.1 nnol) in b#n2ene(20 ml} 
and LTA (1.37 gsi 3.1 MBOI 4- 10;< exeeaa) were refluxed for 3 
hra. The final workup afforded a brownish viacoua oi l . The 
•ajor eoBMp>ound (XXXIV) was obtained in pure form by allica 
gel 6 coluwi ehroaiatography using pet. ether-ether (98t2,v/v). 
(Foundt C, 72.98| H, 11.48. Calcd. for C^ 9H3^ 03t C, 73.07| 
H, 11.53). lR(neat)t 1260, 1190, 1160, l l l O ( M ) . HMRi 9.1 t 
n a 
(3H, -cag), ••6 br,a(chaln qa^)| 8.1 IB(4H, ^ ^ ^ ^ )|6.2 a 
(3H,C00CJj^ )l 6.1 «(1H, J i ^ ) and 5.6 »(1H, /—^ ti ) . 3CX'
I i 2 » t 
itafUOT f f m n^in m^ (OTi i i } 
To th« solution of I0*ufidoeonoic acid (1 gn| 
5*4 mwoi) in glacial aeotie acid (20 ml) wora addad LTA 
(4*8 gm} 10«e nmol) and 10 gm of anhydroua potaasium acatata* 
Tha raaction aixtur« was rafluxad for 26 hrs* and filtarad. 
Acetic acid was ramoved on raducad prassura and tha reaction 
mixture was extracted with ether* washed with aqueous 
sodium bicarbonate* water and dried* After evaporation of the 
solventt a deep yellow liquid was obtained which showed four 
distinct ^pots on ILC plate along with the starting material* 
The reaction product was paaaed over a colimtn of silica gel G 
and three products (XXXV, 2S>i| XXXVl, W and XXXV11« 45^) 
were eluted successively with a mixture of pet* ether t ethyl 
acetate (86tl4, 86tl4 and 84116* v/v) respectively* 
OpoCV) » Analysis (Foundt C» 65*10| H« 9*83* Calcd* for 
Ht 9.84?S). IR(neat)l lt40(022CH3), 1710 
(g2PH)» i240(acetate), 1060 and lOlO(M)* NMfti 3*2 • 
(CljpCOCK )^, 5*8 dCCIjgOCXX^ Hg), 8*0 s(3H, OCOq|g), 8.6 m(lH, 
•C^lpH^), 8*7 b3r«a(chain C||2)t 9*1 m(3H, q|g)* 
(XXXV )^ > Analyais (Founds C, »9*92| H, 8*68* Calcd* for 
Cj^ ^Hj^ O l^ C, 59*93t H, IH(neat)t i740(0g2pH ) , 1710 
(g2pH)» 1240(««etate)» 1040 and 1010(C«-0)* umt %1 m (IN, 
• 5,8 d»d(2H, M «nd 4 Ht, C^ * Ci4.), 7*9 a (6H, 
OAe <!>AC OAe (!>AC 
2»OCOC|jg)* 
I 10 i t 
immu - Aiialytit (Foimdf C. H. 9.07. 
C«Jled. for CJ3H22O4I Ct 64.461 H, 9.09K). IR(KBr)i 1740 
(laeton* carlionyDt 1170» 109D and i070{00). 
NMBt 5.5 M(1H» CH^ • 7.6 «(4H» H^TP * ^ and C|JG(«.COOH}t \ / / 
8 . 7 te»t(chain CHo iS fi 
O 
EaacUoii of LTA with cia»9«Qctad«ciiolc Acid (XXXVllX) 
A nixtura of ci^»»oetadacanoic acid (1 giii{ 
3.6shqo1}» LTA (3.2 gnf 7 .2 insol), glacial acatie aeld{20 ml} 
and 6.6 gm of anhydrous potaaaium acatate waa rcfluxed for 29 
hrs. and tha uaual iworkup yialdad an oily yollowiah product. 
I t ^owad four diatinet ^ t a on TLC along with tha spot of 
unraactfld acid. Purification by silica gal G colun) chronato-
gr^hy gava two najor pro<IKicta (XXXIX» and XL» 40>£) in a 
aixtura of pat. athartdiathylathar (96t4 and 9Si5t v/v) 
raap^ctivaly. 
(XXXIX) Analyaia (Foundt C, 70.69t 11.22. Calcd. for 
''0.711 H« 11.22N). IH(naat)t 1745(022pH3), 1710 
(SBPH)» 1230, 1090 and lOOO(C-O). NMRi 5.1 (IK, 7.9 • 
(^tOCOCH^), and othar uaual fatty acid aignala* ^ ^ 
X ^ • Analyaia (Foundi C, 69*90| H« 11.74. Calcd. for 
''O.OOi H, 11.7ft9<). lH(naat}t 1760(laetona 
eartoonyDi 17lo (^H)» 1060 and lo ioCM) . fmt 6.0 m (IH, 
t 127 t 
•Oi * 7.7 ai(4K, •CH • (pH» Mid q|^ COOH} andl 8.7 br»t 
I 
(chain 
H««ctioti of LTA with a^ivunflaturat^ii Fatty Adda (C^^ and C^^) 
j^ t a ganaral mathod tran>»2-anoic acid {KXXa»l») 
{3*93 Buaol) taken in giacial acatlc acid (20 oii} and waa 
^•nuxad with LTA (7*86 nmoi) and 7*2 gm anhydroua potaaaiua 
acetate for 35 hrs* Final iworicup afforded a broimish viscoua 
oil* TLC ahowed four spots along^ Arith the> unreacted acid* 
3ilica gel Q column chromatographic separation yielded three 
hoowgeneous proi&tcts (Xtlayb XLlla»b 31^ and XUIlatfe» 
23><} using a Mixture of pet. ether i die thy lether (99ilt 94i6 
and 94i6i v/v) respectively* 
(XUa) * Analysis (Foundt C» 69*50| H* 10*96* Calcd* for 
H« 1G*97^)* IB and mk values are ssne 
as that of (XLl,b)* 
(xLIb) Analysis (Foundi C* 70*77| H* 11*18* Calcd* for 
fO.JB^ H, 11.20?<)* IR(neat)t 1730 (OfiQpH^). 
1230(acetate)* 1070 and 1010((>C)}* tmt 5*2 n(lH» 
6*0 d(2H» C^ '^-OAc), 8*0 s(6H» 2x0000113} with other ^ ^ 
usual fatty acid signals* 
t 128 t 
XjfltiJlsl- Anayilt (Found! C, 68.77t Ht 10*8i« Caled. for 
H» in and NMR data ara alailar 
«• that of (xLlIb), 
(XLIlb) - Analytia {Foundt C, 70,97| H, U.IO. Caled. for 
fo.98^ iu U . l M . iri(no8t}i 1730(0^043)« 
1240(acat»to), 1060 and 1010(C-O). 5.2 m 
(IH, 7,6 d(2H, Ci^ jCOOH), 8.0 8(3H, OCOqig) «fid 
other usual fatty aeid signala« 
(XLlIlft) - Analyala (Foundi C, 73.53| Hp lc),05« Calcd, for 
^t 73«54t H« 10,05>f}« IB and NMii ^eetral data are 
nmm as those of (XL!lib). 
(XLlllb) • Analysis (Foundi C, 70»74| H, l ia9# Caled. for 
Cjj^Hj^gt C, H, XH(neat)l 1760 and 1810 
( - C - i O - C - ) , 1080 and 1020(C-0). NMRt 7»7 B(3H, " - Q I - ) , 
II II I 0 
0 0 cc 
8»0 n(lH, ttnd other usual fatty acid signals* 
CH3 
0 
fiwuwi MtfTftpiflfVutRffi 
10<iUiMloeonoi€ acid (2 gn| 10*87 SMOI) and p^SOREAP^ 
toothanol (5 • ! ) wore silxod and stlrrod overnight at roo« 
tsaq^oraturo* When the reaction waa over after 15 hrs* (as 
ovldoncetf by TLC) the silvture waa poured In water and was 
extracted with other and dried. The solvent was evaporated and 
i 129 I 
• white tolid product was obtained whleh on doublt crystal 
tation in acatanitsila ylalilad XLXV, a.p* 70C (XiU^^ 
tOC) in 90}i yiald* Analysis (Foundt C, 39.52| H» 9*91« Caled* 
for 59«»4| H^  9.92K}. SE(nuJol)i 3400 (CH^-filDi 
mo(££2P^)t i4»0(CH2»S daf.)* la^OCCH -^S wag*), 1045 and 1010 
(C»0). NMBt 2.9 sClH, CH2«C^ disappearod on D o^ shaka), 
6.2 t(2H, 7«2 t(4H, with ether usual fatty 
acid s isa ls* 
9f frMffirifiPtffitlinifit]^ iAfT-^ti^l f ft f it l f ^fltf, 
i M m m 
cis»9»Oetadacanoic acid (2 gm% 7*09 waol) was 
similarly traatad with Mnarcaptoathanol (5 ml) fellowinf tha 
abova proeadura axcapt that tha stirring waa parfoxmad for 48 
hrs* Final workup yialdad {XLV, 60^) in th«> fora of a liquid 
product alutad in pat* athar«athar <93i7, v/v)« Analyaia 
(Found! C, 66*64| H, 11* 10* Calcd* for C^QH^OjSs C, 66*66| 
H, 11*IM* lB(naat)i 3400(€0g[| and CH -^QtDt m o ( ^ H ) , 
1490(CH2«>S daf«)t 1260(CH2->S wag.), 1040 and 1000(0^^)* NMRt 
3*2 a(lH, CHj-OtU disappaarod on ti^Ak*)! t<2H,C^2«0H), 
7*3 aCSH, ^qhS-^qig), 7*7 •(2H, C1 «^€00H) with othar uaual 
poaka obaorvad for fatty acids* 
t 130 t 
a n f U t n 9t m wU^ m i 
fXUV) 
lX«(Hydro]cy«thylthlo)yiid«c«iiole acid (2 qmi 
7,63 «Bol) wat tr««t«d with LTA (3.38 mi 7*63 mml) in pr*-
••fic* of b«nx«n» (20 ml). Th« aixtur* wat k«pt at raflux 
with atirring for 3 hrt« haactioti wat monitorad by TLC. 
«th«r (20 ttl) wat addad to raaction «lxtura* Flltrata was 
dilutad with athar» wathad auccasaivaly with aquaout 
aodiun bicarbonata and watar and finally driad. A brown 
viscous oil waa obtainad which on purifieation by silica gal 
G column chronatography yialdad (XLVZt 20X and XLVII, in 
a nixtura of pat* athar^athar (85tl9 and 85il5» v/v) raapaet* 
ivaly. 
(;XLV1) * Analysis {Foundi C, a9.20| H, 9.19. Calcd. for 
C, »9.21| H, 9.21^}. lK(naat)i 1730(0^H3}, 1710 
1430(CH2*S daf«}» 1230(aeatata)» 1030 and 10l0(C»0). 
NMHl 5.9 t(2H» qj^-OAc), 7.2 «(4H, Cy^-S-^I^)t 7.9 s(3H, 
OCOCH^ ) and othar usual fatty acid aignala. 
(XLVll^ aiq) m It waa cryatallizad in acatonitrila and 
had tha following eharaotaristics. Analyaia (Foundi C, 6&«M| 
H» 10.43. Calcd. for C22K42O4S2* H, 10.44^). IB 
(mijoDt 1710(^H}, 1420(CH2«S daf.) and 1230(CH2-»S wag.). 
Niiai 7.2 M(4H» 7.6 «(4H» 2xqi^ ->OOOH} and othar uaual 
fatty acid signala. 
I 10 i t 
t^fiimn ^t Uft wHiih 
imi 
aeid (2 gai 
S«96 MMl) t«k«fi In to«iiicii« (20 • ! ) wat r«fliiit«d with 
LTA (2.46 QMI 5,56 mmX) with ttirring, Aft«r 4 hrt* fintl 
worktip afford^il « viscous oil* Siliea gol G COIMUI ehrenioto* 
graphy afforded two TLc honogioiiooua produeta (XLVIIX, ^ and 
XL1X» 38;^ } uaing a nixturo of pat* athts-othar (90tl0 and 
30170, v/v)* 
IjaauUUUL* Analysis (Foundt €, 68*56} 11*10* Caled* for 
Cj^M^O^Sgt C, 68*»t| Hp ll.lly{)* IECnaat)t ITOOCjggpH), 1445 
(CHj-S daf*) and ISKXai^^-S wa9«)* ^ t 7*3 fli(2H, 
7.7 a(4Ht ^ ^ ^ umial fatty acid signals* 
i M M l " Analysis (Foundt C, 60*81| H, 9.66. Caled* for 
^22^42^6 *^ C, 60,82| H, 9*67?{)* IR(naat)i 1740(022pH3)i 1710 
( j ^H ) , 1490(CH2*S daf*), 13150290 triplat, 1120(0*s«i0 str*), 
1230(aeatat«}, 1020(G»0), 600{0»S>0 scissoring dof.}. NMUt 
M t(2H» q^^-OCOCHj), 6*V7«1 te,«(3H» 7*9 s 
(3H, OCOCUji) and othar ttsvsl fatty acid signals* 
I m I 
m m m m 
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